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Executive Summary 

The East Fork Lewis River (EFLR) watershed is home to both the fastest growing city in 
Washington State, and five high priority populations of Endangered Species Act (ESA) listed 
salmon and steelhead. The watershed has seen a 47 percent increase in human population 
since 2000, and provides recreation, timber, agriculture, and water resources for this rapidly 
growing region of the State. At the same time, the watershed is key to the recovery of ESA-
listed salmon and steelhead that rely on the mainstem and tributaries for critical spawning and 
rearing habitat. The diversity of functions the watershed supports has made the watershed a 
central focus of salmon recovery, water quality, water quantity management and planning in 
Southwest Washington. These planning efforts began in the early 2000's, but continue today as 
new partnerships have formed. 
 
Currently, the EFLR and its tributaries are on Washington State's polluted waters list (303d list) 
for warm water temperatures and bacteria pollution problems, which drives the need to 
develop a Water Cleanup Plan (Alternative Restoration Plan). Keeping the watershed clean is 
important because high levels of bacteria increase risks to people swimming, wading, or fishing. 
High water temperatures also create poor conditions for fish and other wildlife. 
 
In 2018, Ecology published the East Fork Lewis River Watershed Bacteria and Temperature 
Source Assessment to support water cleanup planning and implementation. Source 
Assessments are a new tool to support Alternative Restoration Plans and Water Cleanup 
projects. This is the first Source Assessment completed by Ecology in Southwest Washington to 
analyze water quality data, and identify critical areas to address temperature and bacteria 
issues. Priority areas for bacteria and temperature improvement are located in the middle and 
lower sections of the watershed. No sites sampled in the EFLR met water quality standards 
(WQS) for temperature. The average shade deficits measured in the middle watershed was 35 
percent. Ecology measured shade deficits of over 40 percent between river miles 9 to 13. 
Priority areas to address bacteria are the Brezee and McCormick Creek tributaries in the lower 
watershed. To meet bacteria standards, local stakeholders need to implement bacteria 
reductions of 86 to 96 percent in EFLR tributaries. 
 
To implement recommendations from the Source Assessment, Ecology launched the East Fork 
Lewis River Partnership in May 2018 to work collaboratively with local, state, federal, and tribal 
governments, non-profits, watershed groups, and private landowners to develop and 
implement a Water Cleanup Plan. Since the partnership launched, over 50 different partners 
from 30 different organizations have engaged in EFLR Partnership activities. The success of this 
water cleanup effort relies on establishing, maintaining, and leveraging partnerships, and 
increasing public awareness as principal tools to achieve improved water quality. Currently, 
multiple new projects and programs are being developed and implemented in the watershed. 
All of these programs help achieve water quality and salmon recovery goals. Priorities for long-
term implementation include addressing impacts from septic systems, stormwater, and 
agriculture, and enhancing riparian restoration, and streamflow restoration efforts in the 
watershed 
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Chapter 1 - Introduction 

The EFLR watershed is home to one of the fastest growing cities in Washington State, and five 
high priority populations of Endangered Species Act (ESA) listed salmonids. The watershed has 
seen a 47 percent increase in human population since 2000, and provides recreation, timber, 
agriculture, and water resources for this rapidly growing region of the State. At the same time, 
the watershed is key to the recovery of ESA-listed salmon and steelhead that rely on the 
mainstem and tributaries for critical spawning and rearing habitat. The social, economic, and 
environmental value of the watershed has made the EFLR watershed a central focus of salmon 
recovery, water quality, water quantity management, and planning in Southwest Washington. 
¢ƘŜǎŜ ǇƭŀƴƴƛƴƎ ŜŦŦƻǊǘǎ ōŜƎŀƴ ƛƴ ǘƘŜ ŜŀǊƭȅ нлллΩǎΣ ōǳǘ continue today as implementation 
progresses and new partnerships have formed.  
 
The EFLR watershed is located in the Lewis Water Resources Inventory Area (WRIA) 27 in 
Southwest Washington. The headwaters originate in the Cascade Mountain Range in the 
Gifford Pinchot National Forest draining 42 miles west to its confluence with the Nork Fork 
Lewis River, just west of the City of La Center and Interstate 5. The 235 square mile watershed 
consists of a variety of land uses ranging from state and federal timberlands in the upper and 
middle watershed, to bountiful agricultural lands in the middle and lower watershed. These 
agricultural lands are integral to sustaining /ƭŀǊƪ /ƻǳƴǘȅΩǎ ǊǳǊŀƭ ŎƘŀǊŀŎǘŜǊ ŀƴŘ ƭƻŎŀƭ ŜŎƻƴƻƳȅΦ 
More developed and residential areas of the watershed are located in the towns of La Center, 
Ridgefield, Battle Ground, and Yacolt. In addition to supporting fish and municipal water 
resources, the EFLR provides significant recreational use for swimmers, hikers, anglers, and 
campers in the watershed. Rapid population growth, development, and urbanization have led 
to increased impervious surfaces, decreased forest cover, and water quality issues that affect 
the beneficial uses that the watershed provides for humans and aquatic species. 

Table 1. East Fork Lewis River watershed overview. 

WRIA 27 ï Lewis  

Counties Clark and Skamania 

Population Increase 47 percent increase in human population since 2000. 

Area 235 square miles. 

River Length 42 miles total, 32.3 miles in study area. 

Salmon Populations 5 primary populations of Endangered Species Act listed Salmonids 
(list these out).  

Water Quality 
Impairments 

State Polluted Waters List (303d) for bacteria and temperature. 

Beneficial Uses Aquatic Life and Recreational Uses  

Jurisdictions  Clark County, City of Battle Ground, City of La Center, Yacolt, City 
of Ridgefield, Washington Department of Transportation 

Permits Phase I Municipal Stormwater, Phase II Municipal Stormwater, 
Construction Stormwater, Sand and Gravel, Municipal Wastewater  
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Stateôs polluted waters list 

The EFLR and its tributaries are on the ²ŀǎƘƛƴƎǘƻƴ {ǘŀǘŜΩǎ polluted waters list (303d list) for 
warm water temperatures and bacteria pollution problem, which drives the need to develop a 
Water Cleanup Plan. Keeping the watershed clean is important because high levels of bacteria 
increase risks to people swimming, wading, or fishing. In addition, high temperatures create 
poor conditions for fish and other wildlife.  

East Fork Lewis River Water Cleanup Plan and Partnership 

This Water Cleanup Plan provides a strategy to address nonpoint source (NPS) pollution and 
improve water quality in a watershed where pollutant challenges are mostly nonpoint. One of 
the main questions Department of Ecology tries to answer through a Water Cleanup Plan is, 
άƘƻǿ ƳǳŎƘ Ǉƻƭƭǳǘƛƻƴ ƴŜŜŘǎ ǘƻ ōŜ ǊŜŘǳŎŜŘ ǘƻ ƳŜŜǘ WQSΚέ Lƴ ƻǊŘŜǊ ǘƻ ŀƴǎǿŜǊ ǘƘƛǎ ǉǳŜǎǘƛƻƴ 
there are four main stepǎ ǘƻ 9ŎƻƭƻƎȅΩǎ ǿŀǘŜǊ ŎƭŜŀƴǳǇ ǇǊƻŎŜǎǎΦ CƛǊǎǘΣ 9ŎƻƭƻƎȅ ŎƻƳǇƭŜǘŜǎ ǿŀǘŜǊ 
quality monitoring and data collection. Second, Ecology completes a Source Assessment study 
ǘƻ ƛŘŜƴǘƛŦȅ ŎǊƛǘƛŎŀƭ ŀǊŜŀǎ ŀƴŘ ŜǎǘƛƳŀǘŜ Ǉƻƭƭǳǘƛƻƴ ǊŜŘǳŎǘƛƻƴǎ ƴŜŜŘŜŘΦ ¢ƘƛǊŘΣ 9ŎƻƭƻƎȅΩǎ ǳǎŜǎ ǘƘŜ 
results from a Source Assessment to develop a Water Cleanup Plan, focused on 
implementation. Finally, in step four, Ecology works with local partners to implement water 
quality BMPs necessary to achieve WQS. Unlike a traditional total maximum daily load (TMDL) 
study, Water Cleanup Plans do not establish effluent limits or waste load allocations for point 
source dischargers.  This traditional approach would not be appropriate for the EFLR, because 
there are not many point sources of bacteria and temperature pollution. Most of the water 
quality challenges in the watershed are diffuse NPSs of pollution.  

To achieve clean water, Ecology launched the EFLR Partnership in May 2018 to work 
collaboratively with local, state, federal, and tribal governments, non-profits, and private 
landowners to develop and implement the Water Cleanup Plan. Water Cleanup Plans rely on 
partnerships and collaboration to implement water quality projects. Establishing, maintaining, 
and leveraging partnerships and increasing public awareness are principal tools to achieve 
improved water quality. 

Since the Partnership kicked off, over 50 different partners from 30 different organizations have 
engaged in EFLR Partnership activities. These activities have included multiple EFLR Partnership 
meetings, smaller bacteria and temperature workgroups, and a targeted meeting to discuss 
private landowner technical assistance needs in Clark County. Multiple Pollution Identification 
and Correction (PIC) program meetings have been coordinated to support on-the-ground 
implementation. Ecology also hosted a grant project workshop and a water quality public town 
hall. In August 2020, Ecology hosted a public webinar to present the draft Water Cleanup Plan. 
Ecology accepted public comments through September 2020 and published a Response to 
Comments Memo. Final comments were incorporated into the plan.  

Multiple new projects and programs are being developed and implemented in the watershed 
through the EFLR Partnership. All of these programs are in alignment with water quality and 
salmon recovery goals. Priorities for long-term implementation in the EFLR watershed include 
addressing water quality impacts from septic systems, stormwater, and agriculture, and 

https://ecology.wa.gov/Water-Shorelines/Water-quality/Water-improvement/Assessment-of-state-waters-303d
https://www.ezview.wa.gov/site/alias__1962/view_our_committees_east_fork_lewis_river_partnership/37305/east_fork_lewis_river_partnership.aspx
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increasing riparian and streamflow restoration in the watershed. All information and meeting 
materials are available on the EFLR Partnership website. Multiple local, regional, state, and 
federal governments, tribes, nonprofits, and private landowners have been engaged in the EFLR 
Partnership. Many Ecology staff have also provided technical assistance and resources to 
support water quality improvement in the watershed. The EFLR is not only a priority for water 
quality recovery, but also for salmon recovery. EFLR stakeholders are summarized in Table 2.  

Table 2.  Tribes and stakeholders in the EFLR watershed. 

Organization Tribes and stakeholders 

Tribal Cowlitz Indian Tribe 

Local and 
Regional 

Clark County Public Works, Clark County Community Development, Clark 
County Public Health, City of La Center, City of Battle Ground, Yacolt, Clark 

Public Utilities, City of Vancouver, La Center Schools, Clark Conservation 
District, Clark Regional Wastewater District, Lower Columbia Fish Recovery 
Board, Southwest Washington Regional Transportation Council, and Lower 

Columbia Fish Enhancement Group. 

State Washington Department of Fish and Wildlife, Washington Department of 
Natural Resources, Washington Department of Transportation, Washington 
Department of Ecology, Washington State Conservation Commission, and 

Washington State University Clark County Extension 

Federal US Fish and Wildlife Service, US Forest Service, and US Department of 
Agriculture Natural Resources Conservation Service, USDA Farm Service 

Agency, Bonneville Power Administration, Environmental Protection Agency, 
NOAA Marine Fisheries Service. 

Nonprofit Lower Columbia Estuary Partnership, Columbia Land Trust, Watershed, 
Alliance of Southwest Washington, Friends of the East Fork, Friends of Clark 

County, Salmon Creek Fly Fishers, Clark-Skamania Fly Fishers, Trout 
Unlimited, Northwest Wild Fish Rescue, and the East Fork Community 

Coalition. 

Private Wapato Valley Mitigation and Conservation Bank, PC Trask & Associates, 
Interfluve, and Bonneville Power Administration. 

 

East Fork Lewis River Source Assessment 

To support development of a Water Cleanup Plan, which establishes priority implementation 
actions for the EFLR, a Source Assessment Report was published to assess water quality 
challenges and identify priority areas to implement water quality improvement projects and 
programs. The East Fork Lewis River Watershed Bacteria and Temperature Source Assessment 
Report was completed by the Department of Ecology in May 2018. This report analyzed water 
quality data (bacteria and temperature) from 2005-2006 and 2017 to develop general 
recommendations to improve water quality, achieve WQS, and support beneficial uses in the 
watershed. The completion of the Source Assessment characterized the watershed by gathering 
and analyzing data to create a watershed inventory, identifying issues of concern, estimating 
pollutant reductions needed to meet WQS, and identifying critical areas for the implementation 
of management actions. Water quality assessment completed by Department of Ecology and 
Clark County Clean Water Division enabled the development of this Source Assessment. This 

https://www.ezview.wa.gov/site/alias__1962/view_our_committees_east_fork_lewis_river_partnership/37305/east_fork_lewis_river_partnership.aspx
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Source Assessment serves as the technical foundation to develop a Water Cleanup Plan for the 
watershed.  

Environmental Protection Agency (EPA)  
Nine minimum element watershed plans 

Water Cleanup Plans should incorporate the 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΩǎ (EPA) 
recommended nine minimum elements for watershed planning. Nine minimum element plans 
are a common tool used nation-wide to identify priority water quality projects. These plans 
help inform, planning, implementation, and funding decisions at the watershed level. Listed 
below are the nine minimum elements of watershed planning. 

1. Identify causes of impairment and pollutant sources. 
2. Estimate load reductions needed. 
3. Describe nonpoint source implementation to achieve load reductions. 
4. Estimate technical and financial assistance needed. 
5. Develop information and education component. 
6. Develop implementation schedule. 
7. Develop milestones and targets. 
8. Develop criteria to measure progress. 
9. Monitor to evaluate effectiveness of implementation efforts. 

Water Cleanup Plans require implementation planning and partnership development to foster 
new projects and programs to improve water quality. NPS investigation, implementation, and 
monitoring are critical components of the Water Cleanup Plan process to support the 
identification and correction of pollution sources. Private landowner outreach, technical 
assistance, and conservation planning are also key components, to encourage private 
landowners to implement water quality projects on their properties. Securing sufficient funding 
resources and financial assistance to support implementation is also a key step. 

 
Multiple funding sources can help pay for water quality improvement projects including local, 
state, federal, and tribal dollars, as well as investments made by private property owners, 
ratepayers, and taxpayers. As improvement projects are implemented, effectiveness 
monitoring is necessary to evaluate if water quality goals have been achieved. Effectiveness 
monitoring and implementation tracking also helps support adaptive management of the Water 
Cleanup Plan into the future. Table 3 outlines how the EFLR Partnership and Water Cleanup 
Plan ŀŎƘƛŜǾŜ 9t!Ωǎ nine minimum elements. 
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Table 3. Achieving EPAôs nine minimum elements through the EFLR Partnership and Water 
Cleanup Plan. 

Element Watershed Planning Step EFLR Planning and 
Implementation Tool 

1 Identify causes of impairment and pollutant 
sources. 

East Fork Lewis River Source 
Assessment, Water Cleanup Plan, 

and NPS Implementation.  

2 Estimate load reductions needed. East Fork Lewis River Source 
Assessment. 

3 Describe NPS implementation to achieve 
load reductions. 

Water Cleanup Plan and NPS 
Implementation. 

4 Estimate technical and financial assistance 
needed. 

Water Cleanup Plan. 

5 Develop information and education 
component. 

Water Cleanup Plan and NPS 
Implementation 

6 Develop implementation schedule. Water Cleanup Plan. 

7 Develop milestones and targets. Water Cleanup Plan. 

8 Develop criteria to measure progress. Water Cleanup Plan. 

9 Monitor to evaluate effectiveness of 
implementation efforts. 

Water Cleanup Plan and NPS 
Implementation. 

EPA requirements for Alternative Restoration Plans  

In 2015, the Environmental Protection Agency published a memo describing the information 
that Alternative Restoration Plans should include in order to be accepted by the EPA. According 
ǘƻ 9t!Σ άAn alternative restoration approach is a near-term plan, or description of actions, with a 
schedule and milestones, that is more immediately beneficial or practicable to achieving water 
quality standaǊŘǎΦέ 9t! Ƙŀǎ ŘŜǾŜƭƻǇŜŘ ŜȄǇŜŎǘŀǘƛƻƴǎ ŦƻǊ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴ !ƭǘŜǊƴŀǘƛǾŜ wŜǎǘƻǊŀǘƛƻƴ 

Plan should include. Expectations for Alternative Restoration Plans are similar to the Nine 
Minimum Elements of Watershed Planning. Listed below are the components EPA looks for 
ǿƘŜƴ ǊŜǾƛŜǿƛƴƎ 9ŎƻƭƻƎȅΩǎ {ƻǳǊŎŜ !ǎǎŜǎsments and Water Cleanup Plans for EPA acceptance.  

1. Identification of specific impaired water segments or waters addressed by the alternative 
restoration approach, and identification of all sources contributing to the impairment. 

2. Analysis to support why the State believes that the implementation of the alternative 
restoration approach is expected to achieve WQS  

3. An Action Plan or Implementation Plan to document the actions to address all sources of 
pollution and a schedule with clear milestones and dates, which includes interim 
milestones and target dates with clear deliverables. 

4. Identification of available funding opportunities to implement the alternative restoration 
plan. 

5. Identification of all parties committed, and additional parties needed 
6. An estimate or projection of the time when WQS will be met. 
7. Plans for effectiveness monitoring to demonstrate progress made toward achieving 

WQS, including an adaptive management and evaluation process. 
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8. Commitment to periodically evaluate the alternative restoration approach to determine 
if it is on track to be more immediately beneficial or practicable in achieving WQS than 
pursuing the TMDL approach. 

This East Fork Lewis River Water Cleanup Plan has been submitted to EPA for review and 

ŀŎŎŜǇǘŀƴŎŜΣ ǘƻ ǾŜǊƛŦȅ ǘƘŀǘ 9t!Ωǎ !ƭǘŜǊƴŀǘƛǾŜ wŜǎǘƻǊŀǘƛƻƴ tƭŀƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ƘŀǾŜ ōŜŜƴ ƳŜǘΦ Table 4 
ŘŜǎŎǊƛōŜǎ ǿƘƛŎƘ ǊŜǇƻǊǘΣ ŎƘŀǇǘŜǊΣ ŀƴŘ ǇŀƎŜ ƴǳƳōŜǊ ŀŎƘƛŜǾŜǎ 9t!Ωǎ ǊŜǉǳƛǊŜƳŜƴǘ ŦƻǊ !ƭǘŜǊƴŀǘƛǾŜ 
Restoration Plans. The East Fork Lewis River Water Cleanup Plan is the first Alternative 
wŜǎǘƻǊŀǘƛƻƴ tƭŀƴ ǎǳōƳƛǘǘŜŘ ōȅ ²ŀǎƘƛƴƎǘƻƴ {ǘŀǘŜΣ ŀƴŘ ǘƘŜ ŦƛǊǎǘ Ǉƭŀƴ ǎǳōƳƛǘǘŜŘ ƛƴ 9t!Ωǎ wŜƎƛƻƴ 
10 in the Pacific Northwest, which includes Alaska, Idaho, Washington, Oregon, and 271 Tribal 
Nations. 

Table 4. EPAôs requirements for Alternative Restoration Plans.  

1. Identification Report & Chapter 

Specific impaired water 
segments or waters 

addressed. 

Waterbody names 1. EFLR Source Assessment  
2. EFLR Water Cleanup Plan: 

Chapter 2   

Assessment Unit IDs. EFLR Source Assessment: 
Introduction    

Impairment and Pollutant 1. EFLR Source 
Assessment  

2. EFLR Water Cleanup 
Plan: Chapter 2  

 All sources contributing to 
the impairment 

Point Sources including 
NPDES permit IDs 

1. EFLR Source 
Assessment  

2. EFLR Water Cleanup 
Plan: Chapter 1 

   

Nonpoint sources  EFLR Water Cleanup Plan: 
Chapters 2, 3, 6   

2. Analysis to support achieving water quality 
standards.  

 

Why the State believes 
that the implementation 

expects meeting 
standards. 

Applicable WQS and 
endpoints 

1. EFLR Source 
Assessment  

2. EFLR Water Cleanup 
Plan: Chapter 2   

Method loads are calculated 
ad verified to meet WQS 

and critical area identified. 

EFLR Source 
Assessment: Methods, 

Results   

Load reduction goals for 
each source 

EFLR Source 
Assessment: Results  

Assumptions made EFLR Source 
Assessment: Methods  

3. Action Plan or Implementation Plan  

Document the actions to 
address all sources 

necessary to achieve load 
reductions and WQS and a 

Actions to address point 
sources 

N/A 

Actions to address nonpoint 
sources 

EFLR Water Cleanup 
Plan: Chapter 3, 4, 6 
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schedule of actions 
designed to meet WQS. 

Clear action milestones, 
including interim dates 

EFLR Water Cleanup 
Plan: Chapter 3, 4, 6 

Demonstrate how load 
reductions meet WQS 

based on schedule. 

EFLR Water Cleanup 
Plan: Chapter 5 

4. Available Funding Opportunities  

Identification of available 
funding opportunities to 

implement. 

Cost estimates EFLR Water Cleanup Plan: 
Chapter 6 

Commitment from funding 
partners 

EFLR Water Cleanup Plan: 
Chapter 3, 6 

Current funding programs EFLR Water Cleanup Plan: 
Chapter 3, 6 

Securing future funding EFLR Water Cleanup Plan: 
Chapter 3, 6 

5. Identification of stakeholders and partners.  

Identification of all parties 
committed, and/or 

additional parties needed, 
to take actions that are 

expected to meet WQS. 

Who are the stakeholder 
and partners 

EFLR Water Cleanup Plan: 
Chapter 1  

How are actions divided 
among stakeholder and 

partners 

EFLR Water Cleanup Plan: 
Chapter 3  

Stakeholder and partners 
coordination 

EFLR Water Cleanup Plan: 
Chapter 1, 5 

Any additional stakeholder 
and partners needed 

EFLR Water Cleanup Plan: 
Chapter 1, 3 

6. Estimate of when WQS will be achieved.  

The estimate or projection 
may be modified due to 

new information or 
experience learned from 

initial actions. 

Estimate of time to achieve 
WQS. 

EFLR Water Cleanup Plan: 
Chapter 3, 5 

Interim projections. EFLR Water Cleanup Plan: 
Chapter 3, 5 

7. Monitoring plan to evaluate the effectiveness of the 
implementation efforts over time, measured against 
the evaluation criteria established plan evaluation.  

 

Monitoring to demonstrate, 
identify, and evaluate 

actions and milestones. 

Demonstrate progress 
made toward achieving 

WQS following 
implementation 

EFLR Water Cleanup Plan: 
Chapter 5 

Identify needed 
improvement for adaptive 

management as the project 
progresses based on BMP 

effectiveness monitoring 

EFLR Water Cleanup Plan: 
Chapter 5 

Evaluate the success of 
actions and outcome 

EFLR Water Cleanup Plan: 
Chapter 5 
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Ecologyôs regulatory authority: Water Pollution Control Act 
(RCW 90.48) 

Two primary statutes protect the ǉǳŀƭƛǘȅ ƻŦ ²ŀǎƘƛƴƎǘƻƴΩǎ ǿŀǘŜǊǎΦ ¢ƘŜǎŜ ƛƴŎƭǳŘŜ the Federal 
Clean Water Act and the State Water Pollution Control Act (RCW 90.48), both implemented by 
the Department of Ecology. The State Water Pollution Control Act makes it unlawful for any 
ǇŜǊǎƻƴ ǘƻΣ άŎŀǳǎŜΣ ǇŜǊƳƛǘ ƻǊ ǎǳŦŦŜǊ ǘƻ ōŜ ǘƘǊƻǿƴΣ ǊǳƴΣ ŘǊŀƛƴŜŘΣ ŀƭƭƻǿŜŘ ǘƻ ǎŜŜǇ ƻǊ ƻǘƘŜǊǿƛse 
discharged any organic or inorganic matter that shall cause or tend to cause pollution of waters 
ƻŦ ǘƘŜ ǎǘŀǘŜέ όw/² флΦпуΦлулύΦ !ƴȅ ǇŜǊǎƻƴ ǿƘƻ ǾƛƻƭŀǘŜǎ or creates a substantial potential to 
violate any part of the Water Pollution Control Act, is subject to an enforcement order from 
9ŎƻƭƻƎȅ ǇǳǊǎǳŀƴǘ ǘƻ w/² флΦпуΦмнлΦ aƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ²ŀǎƘƛƴƎǘƻƴ {ǘŀǘŜΩǎ wŜƎǳƭŀǘƻǊȅ 
CǊŀƳŜǿƻǊƪ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ /ƘŀǇǘŜǊ ¢ǿƻ ƻŦ ²ŀǎƘƛƴƎǘƻƴΩǎ ²ŀǘŜǊ vǳŀƭƛǘȅ aŀƴŀƎŜƳŜƴǘ tƭŀƴ ǘƻ 
Control Nonpoint Sources of Pollution. 

Ecology also has regulatory authority through the Forest Practices Act RCW 76.09 and WAC 222 
to implement and enforce Forest Practices Rules and the Timber, Fish, and Wildlife agreement.  
Instream flow rules established through WAC 173-527 provide regulatory authority for 
enforcement related to water consumption and instream flows in the watershed. Authority 
through the Shorelands and Environmental Assistance program, which implements critical 
areas ordinances, shoreline management, and wetlands regulations, is also enforceable.   

While many stakeholders in the EFLR are implementing good management practices to protect 
water quality and pose no threat to Washington State waters, others are affecting State waters. 
9ŎƻƭƻƎȅΩǎ Ǝƻŀƭ ƛǎ ǘƻ ǿƻǊƪ ǿƛǘƘ ǎǘŀƪŜƘƻƭŘŜǊǎ ǘƻ ŀŎƘƛŜǾŜ voluntary compliance with state law and 
WQS. This is often achieved through technical and financial assistance that promotes voluntary 
implementation of Best Management Practices (BMPs) necessary to protect water quality. 
Ecology invests heavily in technical and financial assistance and provides multiple opportunities 
and pathways for stakeholders to proactively address pollution problems before enforcement is 

8. Commitment to evaluate plan and reprioritize for 
TMDL development if necessary. 

 

Commitment to periodically 
evaluate the alternative 
restoration approach to 

determine if it is on track to 
be more immediately 

beneficial or practicable in 
achieving WQS than 

pursuing the TMDL 
approach in the near-term, 

and if the impaired water 
should be assigned a 

higher priority for TMDL 
development. 

Evaluation criteria EFLR Water Cleanup Plan: 
Chapter 3 

 

Evaluation schedule EFLR Water Cleanup Plan: 
Chapter 5 

 

Application of adaptive 
implementation and how 

specific dates may be 
modified.   

EFLR Water Cleanup Plan: 
Chapter 5 

 

Information includes when 
the impaired water should 

be assigned a higher 
priority for TMDL 

development 

EFLR Water Cleanup Plan: 
Chapter 5 
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pursued. Ecology uses regulatory authority as a backstop when technical assistance efforts fail 
to address identified pollution problems. 

To improve water quality and achieve the goals of this Water Cleanup Plan, landowners with a 
direct impact to surface water quality must implement BMPs on their property to reduce 
pollution. Priority stakeholders for targeted outreach and implementation include homeowners 
with septic systems, landowners with livestock and agriculture, streamside property owners 
with low riparian vegetation or shade, and landowners having impacts to streamflow. It is the 
goal of all participants in the water cleanup process to achieve clean water through cooperative 
efforts. If WQS are not achieved through implementation of this Water Cleanup Plan, a 
traditional TMDL study will be required in the EFLR. 

Table 5 ƻǳǘƭƛƴŜǎ ²ŀǎƘƛƴƎǘƻƴ {ǘŀǘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ŎƻƭƻƎȅΩǎ ǊŜƎǳƭŀǘƻǊȅ ŀǳǘƘƻǊƛǘȅ ǊŜƭŀǘŜŘ ǘƻ 
protecting water quality.  

Table 5. Washington State Department of Ecologyôs regulatory authority. 

Program Action 

Water Pollution Control Act Enforce the Water Pollution Control Act (Ch. 90.48 RCW). 

Nonpoint Source Environmental Complaint Response for NPSs, including 
non-dairy agriculture complaints. Pursue enforcement 

action when necessary. 

Municipal Permits Conduct inspections of stormwater sites and other 
permitted facilities. This includes the Municipal Stormwater 
Phase I and Phase II, Construction Stormwater, Sand and 

Gravel, and Industrial Stormwater General Permit. 

Wastewater Treatment Plant 
Permits 

Conduct inspections and oversee compliance with 
Wastewater Treatment Plant Permits. 

Forestry Oversee implementation of the Forest and Fish Program. 

303(d) Develop and Implement Alternative Restoration Plan 
(Water Cleanup Plan) and TMDLs. 

Combined Water Quality 
Funding 

Provide funding opportunities through its competitive water 
quality grants and loan funding cycle, to projects 

addressing the objectives and BMPs identified in this 
Water Cleanup Plan.  
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Chapter 2 ï Impairments and Pollutant Sources 

Watershed summary 

The East Fork Lewis River Source Assessment analyzed water quality data collected along 32.3 
River Miles (RM) of the EFLR mainstem and tributaries. To support on-the-ground 
implementation and planning, the Source Assessment divided the EFLR into three sections to 
summarize water quality information. The three sections of the EFLR are the lower (RM 0 ς 5.7), 
middle (RM 5.7 ς 20.3), and upper (RM 20 - 32.3) watersheds. These three sections have 
different land uses, land cover, jurisdictions, permits, and different water quality monitoring 
stations.   

Upper watershed 

The Upper EFLR Watershed extends from RM 20 to RM 32.3, where the watershed crosses the 
boundary of Gifford Pinchot National Forest.  A mix of public and private forestlands dominate 
the upper watershed, where active timber management and forest practices are implemented.  
Some residential and commercial development is present. The primary jurisdictions include the 
Town of Yacolt, unincorporated Clark County, Department of Natural Resources, and Gifford 
Pinchot National Forest. Significant tributaries in the upper watershed include King, Yacolt, Big 
Tree Creeks, and Rock Creek South. 

Middle watershed 

The Middle EFLR Watershed extends from RM 5.7 ς 20.3. The land use is forest dominated and 
there are mixed agricultural, residential, and commercial land uses. The middle watershed has 
multiple parks including Lewisville and Daybreak Regional Parks, which are a part of the Clark 
County Legacy Lands Program. The primary jurisdictions include the City of Battle Ground, and 
ǳƴƛƴŎƻǊǇƻǊŀǘŜŘ /ƭŀǊƪ /ƻǳƴǘȅΦ ²ŀǎƘƛƴƎǘƻƴ {ǘŀǘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴΩǎ (WSDOT) 
Highway 503 also bisects this portion of the watershed. There is some industrial development 
in the middle watershed, including sand and gravel mining operations. Significant tributaries in 
the middle water include Mason, Manley, Dean, Lockwood, Riley Creeks, and Rock Creek North. 

Lower watershed 

The Lower EFLR ²ŀǘŜǊǎƘŜŘ ōŜƎƛƴǎ ŀǘ ǘƘŜ ǊƛǾŜǊΩǎ ŎƻƴŦƭǳŜƴŎŜ ǿƛǘƘ ǘƘŜ bƻǊǘƘ CƻǊƪ [Ŝǿƛǎ wƛǾŜǊΣ 
just west of Paradise Point State Park and the Interstate 5 (I-5) Bridge. The lower watershed 
extends to RM 5.7, just east of the City of La Center. The land use is mixed, with some 
forestland, and significantly more commercial, residential, and agricultural land use compared 
to the middle and upper watersheds. Although there is more development and urbanization in 
the lower watershed, there is significant riparian connectivity and public access due to the Clark 
County Legacy Lands Program, Paradise Point State Park, and City of La Center parks. The 
primary jurisdictions include the City of La Center, Ridgefield, and unincorporated Clark County. 
! ǇƻǊǘƛƻƴ ƻŦ ²{5h¢Ωǎ I-5 corridor also passes through the lower watershed. Significant 
tributaries include Brezee, Jenny, and McCormick Creeks. 
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Land use change assessment  

In 2019, the Lower Columbia Fish Recovery Board (LCFRB) contracted with the consulting firm 
PC Trask and Associates to complete an extensive land use and land cover assessment of the 
EFLR to complete the Lower Columbia Salmon Recovery Plan Partner Program Implementation 
Review: East Fork Lewis River Habitat Pilot Study (East Fork Lewis River Habitat Pilot Study). This 
assessment quantifies land use change and population growth in the EFLR since the early 
2000s. According to the study, human population in the EFLR watershed has increased by 
approximately 47 percent between 2000 and 2018, from 24,159 to 35,593 residents. The City of 
Ridgefield has experienced the most significant population increase at 259 percent, followed by 
124 percent growth in Battle Ground, 101 percent in La Center, and 69 percent in Yacolt. 
 
With increased population, there has also been an increase in developed land cover. According 
to the National Land Cover Database (NLCD), around 500 acres of developed land cover was 
added to the EFLR watershed between 2001 and 2016. In 2001, there were 18,223 acres of 
development, and by 2016, the watershed had 18,731 acres of developed land cover. With 
increased development, the total acres of impervious land cover also increased in the 
watershed. Between 2004 and 2018, Urban Growth Boundaries have increased by 160 percent 
in La Center, 84 percent in Battle Ground, 83 percent in Ridgefield, and 37 percent in Yacolt.  
 
Research shows that watersheds with less than 10 percent impervious land cover are 
associated with better watershed health. According to the NLCD, in 2016 there were 12,585 
acres of land with impervious surfaces at densities greater than 10 percent. In total, the 
watershed added 416 acres of impervious surfaces greater than 10 percent since 2001, 
resulting in 8 percent impervious surface for the whole watershed. 

Table 6. Summary of land use statistics in the EFLR watershed.  

Category Statistics 
Population Change 47 percent increase in population in watershed between 2000 and 

2018. Between 2000 and 2018, population has increased by 259% 
in Ridgefield, 124% in Battle Ground, 101% in La Center, 69% in 

Yacolt, and 34% in unincorporated Clark County. 

Urban Growth Boundary Between 2004 and 2018, Urban Growth Boundaries have 
increased by 160% in La Center, 84% in Battle Ground, 83% in 

Ridgefield and 37% in Yacolt.  

Critical Areas Impacted 9,956 building footprints are located in 364 acres of critical areas. 

Shoreline Areas Impacted 787 building footprints are located in 26 acres of shoreline areas 

Septic System Permits 8,249 tax lots with septic system permits in 2018. 

Wetlands 11,135 acres.  

Forestlands 74,305 acres in 2016. 

Harvested Forest  27,452 acres permitted for harvest from 2004 to 2018. 

Developed Landcover 18,731 acres, of which 12,585 acres have impervious surface 
densities greater than 10% in 2016.  

Non-Impervious Surfaces 132,366 acres in 2016.  

Source: LCFRB and PC Trask & Associates, 2020. 

 

Development patterns in the watershed can also be measured using building footprints and 
septic system records. Clark County building footprint data indicates that there are 9,956 



Publication XX-XX-XXX  DRAFT EFLR Water Cleanup Plan (ARP) 
Page 26 August 2020  

building footprints in the EFLR watershed located in 364 acres of critical areas. Additionally 787 
building footprints are located within 26 acres of shoreline management areas. In 2018, there 
were 8,249 tax lots in the EFLR watershed with septic system permits.  Commercial and multi-
family residential land uses have increased in the watershed, while single-family residential, 
industrial, and agricultural lands have decreased. 

Table 7. Land use changes in the EFLR watershed from 2004 to 2018.  
 

Zone   Acres (2004) Acres (2018) Percent Change 

Single-Family 
Residential 

41,353 40,563 -2% 

Multi-Family 
Residential 

272 764 +181% 

Commercial 621 1,075 +73% 

Industrial 814 735 -10% 

Agricultural 16,339 14,827 -9% 

Source: PC Trask & Associates, 2020 
 

From a natural resource perspective, the EFLR watershed had 82,787 acres of forestland in 
2001, and 74,305 acres of forestland in 2016, indicating a loss of 8,482 acres of forested land 
cover. Between 2004 and 2018, the Washington Department of Natural Resources permitted 
approximately 27,452 acres of private and public forestlands for harvest. Although there has 
been an overall loss of forested land cover, it may not all be a permanent loss. The Washington 
State Forest Practices Rules require reforestation of harvested timberlands. 

While the watershed has seen rapid growth, development, and land use change, there were 
132,366 acres of non-impervious surfaces in the watershed in 2016.  Today, Clark County 
currently owns over 2,000 acres of public land in the EFLR watershed, and an additional 9,000 
acres have been targeted for acquisition and preservation through the /ƻǳƴǘȅΩǎ Legacy Lands 
program. A significant portion of this land is located in important forestlands, riparian, and 
ǎƘƻǊŜƭƛƴŜ ƳŀƴŀƎŜƳŜƴǘ ŀǊŜŀǎΦ /ƭŀǊƪ /ƻǳƴǘȅΩǎ ǿŜǘƭŀƴŘǎ ƛƴǾŜƴǘƻǊȅ ŘƻŎǳƳŜƴǘǎ 11,135 acres of 
wetlands in the EFLR watershed. Various project sponsors have implemented restoration 
projects in the watershed to protect, restore, and enhance natural resources to benefit water 
quality and salmon recovery. Much of this restoration work has been focused in the lower 
watershed, which is a priority for long-term implementation.   

Water quality standards  

The EFLR supports recreational uses and core summer habitat for aquatic life. The temperature 
water quality standard to protect aquatic life uses in the EFLR ƛǎ мсх /Ŝƭǎƛǳǎ ό/ύΦ tƻǊǘƛƻƴǎ ƻŦ ǘƘŜ 
river have ǎǳǇǇƭŜƳŜƴǘŀƭ ǎǇŀǿƴƛƴƎ ŀƴŘ ƛƴŎǳōŀǘƛƻƴ ŎǊƛǘŜǊƛŀ ƻŦ мох C from February 15 to June 15. 

The watershed also supports recreational uses, which includes swimming, wading, fishing, and 
other contact activities. In 2019, Ecology adopted an E. coli recreational water quality standard 
to protect public health and support ǇǊƛƳŀǊȅ ǊŜŎǊŜŀǘƛƻƴŀƭ ŎƻƴǘŀŎǘ ƛƴ ²ŀǎƘƛƴƎǘƻƴΩǎ ǿŀǘŜǊǿŀȅǎΦ 
Water quality criteria applicable in the EFLR watershed are shown in table 8.  
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Table 8. Water quality standards in the EFLR.  

Beneficial Use Parameter Water Quality Standard  

Core Summer 
Habitat, 

Aquatic Life 

Temperature  16.0°C (60.8°F) 7-DADMax 
  

Supplemental spawning and incubation criteria of 
13  C from February 15 to June 15 

Primary 
Contact, 

Recreation 

Bacteria (E. coli) Geometric Mean: 100 cfu/100 ml 
90th Percentile: 10% samples not to exceed 320 

cfu/100 ml 
cfu = colony forming units  

 

 

New bacteria water quality standards for recreation.  

The East Fork Lewis River Source Assessment identified bacteria impairments in the watershed 
using Fecal Coliform as an indicator for bacteria pollution. In January 2019, Ecology revised 
Surface WQS and adopted E. coli as the new fresh water indicator for bacteria and recreational 
uses. Generally, E.coli is a better indicator for assessing risks to public health. After December 
2020, all water quality assessment completed in Washington State  will utilize E. coli as the 
primary indicator to demonstrate impairment or attainment of bacteria WQS for recreational 
use. It is possible that current listings outlined in this Water Cleanup Plan and the Source 
Assessment may change due to new assessment methodologies and adoption of the new 
bacteria standard for recreation. To support this transition, all future bacteria monitoring 
should utilize E. coli as the primary indicator for water quality assessment. Ecology collected E. 
coli data to support this new standard in 2020. Results from the assessment are reported in the 
East Fork Lewis River Watershed Bacteria Monitoring and Nonpoint Source Identification report.  

Source Assessment results 

Temperature 

No temperature monitoring sites in the EFLR met the temperature water quality standard in 
2005-2006. Overall, water temperatures increase downstream from the upper watershed, to 
the lower watershed. The warmest water temperatures were measured in the middle and 
lower watershed.  

Warm water temperatures are associated with loss of riparian vegetation and high shade 
deficits. A shade deficit analysis identified priority river miles for riparian forest restoration. 
Opportunities for riparian restoration are outlined in Chapter 3. Other factors contributing to 
warm temperatures include climate change, decreased snowmelt, increased water withdrawal, 
decreased groundwater recharge, and increased impervious surfaces. Opportunities to restore 
vital streamflow and improve stream temperatures are also outlined in Chapter 3. 
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Table 9. Temperature priorities in the EFLR. .  

Temperature priorities  

¶ All monitoring sites on the EFLR exceeded temperature criteria.  

¶ The lower and middle watershed are priorities for addressing warm water 
temperatures. 

¶ Warmest temperature measured was 26.1 degrees Celsius at Dean Creek. 

¶ Largest average shade deficit is 35 percent in the middle watershed. 

¶ Rive miles with shade deficit over 40 percent are located between river miles 9 and 
13.  

¶ Streamflow priorities are located from river miles 4.6 to 8, 10.1 to 13.2 and 26.9 to 29. 
 

 

Bacteria  

The highest bacteria concentrations measured in the EFLR watershed are in the lower 
watershed, specifically in McCormick and Brezee Creeks. Brezee and McCormick Creeks are top 
priorities for bacteria reduction based on high bacteria concentrations in the wet and dry 
seasons. These subwatersheds also have the highest recommended load reductions needed to 
achieve bacteria WQS. Brezee and McCormick Creeks need bacteria reductions of 86 to 96 
percent to achieve WQS.  

Table 10. Bacteria priorities in the EFLR. 

Bacteria priorities 

¶ Lower and middle watershed are priorities for bacteria reduction.  

¶ Priority 1 is addressing bacteria in Brezee and McCormick Creeks. 

¶ Priority 2 is addressing bacteria in Jenny, Rock Creek North, Riley Creek, and 
Lockwood Creek 

¶ Priority 3 is addressing bacteria in Mason and Yacolt Creeks. 

¶ Bacteria Reductions needed 

¶ Wet Season 

¶ 91-96% McCormick Creek Sites  

¶ 90-91% Brezee Creek Sites  

¶ 57% Rock Creek North  

¶ Dry Season 
Á 86-87% Brezee Creek Sites  
Á 86% McCormick Creek  
Á 83% Lockwood Creek  
Á 60% Mason Creek  
Á 52% Jenny Creek  
Á 51% Riley Creek  

 
 

 

Other important creeks for bacteria reduction include Jenny, Riley, Lockwood, Mason, Rock 
Creek North, and Yacolt Creeks. In total, there are 257 priority river miles for water quality 
improvement due to bacteria impairments. On these priority tributaries there are an estimated 
3,138 parcels within 100 feet of water that should be targeted for outreach, investigation, and 



Publication XX-XX-XXX  DRAFT EFLR Water Cleanup Plan (ARP) 
Page 29 August 2020  

implementation of BMPs. Some potential sources of bacteria pollution include poorly 
functioning septic systems, agriculture and farming practices that do not control contaminated 
runoff, direct livestock access, wildlife, and dogs. 

Additional water quality information and details are available in the East Fork Lewis River 
Watershed Bacteria and Temperature Source Assessment.  

Table 11. Priority river miles for addressing bacteria pollution.   

Subwatershed Miles of River Number of Parcels within 100 feet of water 

Brezee Creek 18 262 

McCormick Creek 22.4 283 

Jenny Creek 27.3 289 

Riley and Lockwood 
Creek 

51.6 580 

Rock Creek North 61.5  805 

Mason Creek 51  614 

Yacolt Creek 25.5  305 

TOTAL ~257 miles 3,138 parcels 

 

Other publications supporting this East Fork Lewis River Water Cleanup Plan are listed below.  

¶ East Fork Lewis River Watershed Bacteria Monitoring and Nonpoint Source Identification  

¶ Quality Assurance Project Plan Monitoring Fecal Coliform Bacteria in Western Washington 
Water Bodies Appendix B3: Southwest Regional Office Sampling Site for 2019 and 2020 

¶ East Fork Lewis River Bacteria and Temperature Source Assessment Report 

¶ Quality Assurance Project Plan East Fork Lewis River Fecal Coliform Bacteria and 
Temperature Source Assessment  

¶ Quality Assurance Project Plan East Fork Lewis River Temperature and Fecal Coliform 
Bacteria Total Maximum Daily Load Study 

¶ Streamflow Summary for Gaging Stations on the East Fork Lewis River, 2005-06 

¶ Surface Water/Groundwater Exchange Along the East Fork Lewis River (Clark County), 2005  
 

 

 

 

 

 

 

 

https://apps.ecology.wa.gov/publications/SummaryPages/2110003.html
https://fortress.wa.gov/ecy/publications/documents/2010016.pdf
https://fortress.wa.gov/ecy/publications/documents/2010016.pdf
https://apps.ecology.wa.gov/publications/documents/1803019.pdf
https://fortress.wa.gov/ecy/publications/documents/1710006.pdf
https://fortress.wa.gov/ecy/publications/documents/1710006.pdf
https://fortress.wa.gov/ecy/publications/documents/0503110.pdf
https://fortress.wa.gov/ecy/publications/documents/0503110.pdf
https://fortress.wa.gov/ecy/publications/SummaryPages/0903002.html
https://fortress.wa.gov/ecy/publications/documents/0903037.pdf
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Chapter 3 ï Clean Water & NPS Implementation 
Priorities 

To achieve clean water in the EFLR, there are five priority implementation areas. These include 
addressing water quality impacts from septic systems, agriculture, and stormwater, and 
increasing riparian and streamflow restoration in the watershed.  

The first priority implementation area is to address and eliminate the water quality impacts 
from septic systems. To make progress on improving septic systems, additional outreach to 
septic system owners is needed to increase septic system inspections, maintenance, and repair. 
While septic system inspections are required in Washington State, there are opportunities to 
increase enforcement of septic system inspections and maintenance in Clark County. Enforcing 
inspections would help increase inspection frequency, and provide information on the location, 
condition, and criticality of septic systems in the EFLR. One opportunity is to develop and 
implement a new septic system inspection and maintenance rebate program to provide 
financial assistance for septic inspections and maintenance, and help increase septic inspection 
rates in Clark County. Pollution identification and programming can help identify priority areas 
that need septic system assistance 

Eliminating water quality impacts from agriculture is also a priority in the watershed. Efforts to 
increase outreach, NPS investigation, and complete site visits to agricultural properties are 
necessary. Conservation planning to identify and assess water quality improvement 
opportunities is also needed, as well as technical assistance targeted towards water quality 
improvement. Financial assistance for agricultural landowners to implement water quality 
BMPs can help address temperature and bacteria challenges in the watershed. Recently, Clark 
Conservation District received $1.4 million dollars to support livestock BMP implementation in 
Clark County.  
 
Stormwater management is also a priority in the EFLR, especially in the lower watershed. The 
second highest bacteria concentrations entering the watershed are from a stormwater outfall 
in Brezee Creek, which drains a significant portion of the City of La CenterΩǎ ǳǊōŀƴ ŀǊŜŀ. Efforts 
to complete stormwater source tracing, illicit discharge detection and elimination, and bacteria 
source control are needed in the watershed. Some progress has been made to eliminate illicit 
ŎǊƻǎǎ ŎƻƴƴŜŎǘƛƻƴǎ ƛƴ [ŀ /ŜƴǘŜǊΩǎ ǎǘƻǊƳǿŀǘŜǊ ŘǊŀƛƴŀƎŜΣ ōǳǘ ƳƻǊŜ ǿƻǊƪ ƛǎ ƴŜŜŘŜŘΦ 
Comprehensive stormwater planning and adoption of the Stormwater Management Manual for 
Western Washington for development standards and operations can also help support long-
term water quality protection in the EFLR, specifically in Brezee Creek in /ƛǘȅ ƻŦ [ŀ /ŜƴǘŜǊΩǎ 
jurisdiction, and in McCormick CǊŜŜƪ ƛƴ ǘƘŜ /ƛǘȅ ƻŦ wƛŘƎŜŦƛŜƭŘΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴΦ  

The final clean water priorities for the EFLR are riparian forest and streamflow restoration. 
Currently, there are over 2,000 acres of publicly owned land in the EFLR ŘǳŜ ǘƻ /ƭŀǊƪ /ƻǳƴǘȅΩǎ 
Legacy Lands tǊƻƎǊŀƳ ŀƴŘ /ƻƭǳƳōƛŀ [ŀƴŘ ¢ǊǳǎǘΩǎ conservation efforts. Additional acreage has 
been targeted for acquisition. Efforts to implement projects that increase riparian tree canopy 
and restore streamflow are needed to lower water temperatures. Other cold-water 
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enhancement projects such as wetland restoration, floodplain reconnection, streamflow 
restoration, cold-water refugia enhancement, and water conservation are also important.  

Achieving clean water in the EFLR will require long-term cooperation, coordination, and 
collaboration across organizations and jurisdictions. While significant progress has been made 
in the watershed, continued implementation of clean water projects is needed to achieve clean 
water, meet water quality standards, and support beneficial uses for people, fish, and wildlife.  

Report outline 

This Water Cleanup Plan focuses on priority projects and program areas for water quality 
implementation in the EFLR, to address bacteria and temperature pollution challenges. The top 
priorities in the EFLR are addressing NPS pollution from septic systems and agriculture, 
increasing riparian and streamflow restoration efforts, and improving stormwater management 
in the watershed. For each of these clean water priorities, the following information is 
provided. 

1. Background information. 
2. Implementation goals.  
3. Implementation actions.  
4. Milestones, targets, and timelines. 
5. Criteria to measure progress. 
6. Funding and partnerships.  

CƻǊ ŜŀŎƘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ǇǊƛƻǊƛǘȅΣ ǘƘŜǊŜ ŀǊŜ Ǝƻŀƭ ǎǘŀǘŜƳŜƴǘǎ ŜǎǘŀōƭƛǎƘŜŘ ŦƻǊ ŀŎƘƛŜǾƛƴƎ ŎƭŜŀƴ 
ǿŀǘŜǊ ƛƴ ǘƘŜ 9C[wΦ ¢ƻ ŀŎƘƛŜǾŜ ŎƭŜŀƴ ǿŀǘŜǊ ƎƻŀƭǎΣ ǘƘŜǊŜ ŀǊŜ ŀŎǘƛƻƴǎ ǘƘŀǘ ƴŜŜŘ ǘƻ ōŜ ƛƳǇƭŜƳŜƴǘŜŘ 
ƛƴ ǇǊƛƻǊƛǘȅ ŀǊŜŀǎΦ ! ǳƴƛǉǳŜ ƛŘŜƴǘƛŦƛŜǊ ƛǎ ǇǊƻǾƛŘŜŘ ŦƻǊ ŜŀŎƘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ŀŎǘƛƻƴΦ hǊƎŀƴƛȊŀǘƛƻƴǎ 
ǎŜŜƪƛƴƎ 9ŎƻƭƻƎȅ ŦǳƴŘƛƴƎ ǘƻ ƛƳǇƭŜƳŜƴǘ ǎǇŜŎƛŦƛŎ ŀŎǘƛƻƴǎ ƛƴ ǘƘƛǎ ²ŀǘŜǊ /ƭŜŀƴǳǇ tƭŀƴΣ ǎƘƻǳƭŘ 
ǊŜŦŜǊŜƴŎŜ ǘƘŜ ǳƴƛǉǳŜ ƛŘŜƴǘƛŦƛŜǊǎ ƛƴ ŦǳƴŘƛƴƎ ŀǇǇƭƛŎŀǘƛƻƴǎΦ /ƻǎǘ ŜǎǘƛƳŀǘŜǎ ŦƻǊ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ŀǊŜ 
ƻǳǘƭƛƴŜŘ ƛƴ /ƘŀǇǘŜǊ сΦ  

Where appropriate and feasible, this Water Cleanup Plan seeks to align with salmon recovery 
planning, local government priorities, and relevant permit programs that are in the watershed. 
This Water Cleanup Plan also recognizes the historical and ongoing work of multiple salmon 
recovery and water quality partners that have worked in the EFLR, long before Ecology 
conducted its initial water quality assessment. Water quality improvement in the EFLR will 
require long-term, coordinated implementation, and collaboration amongst many partners.  
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Clean water goals 

Overarching goal 

¶ Achieve clean water, meet water quality standards, and support all 
beneficial uses in the East Fork Lewis River.  
 

Septic Systems 

¶ Eliminate septic system impacts on water quality in the East Fork Lewis 
River. 
 

Agriculture   

¶ Eliminate impacts of agriculture on water quality in the East Fork Lewis 

River. 

Riparian restoration  

¶ Achieve system potential riparian vegetation, of 85 percent tree canopy 

cover, in the East Fork Lewis River. 

 

Streamflow restoration  

¶ Achieve and sustain instream flow conditions that support aquatic life, 
water quality, and salmon recovery goals in the East Fork Lewis River. 
 

Stormwater management  

¶ Achieve a high level of stormwater management in the watershed.  
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Septic Systems 

Introduction 

Septic systems are one source of bacteria in the EFLR watershed. In 2020, there were an 
estimated 6,161 septic systems in the watershed, and 32 percent, or approximately 1,995 
septic systems were considered noncompliant and needed inspections. An estimated 1,328 
noncompliant septic systems are located within 200 feet of stream. Septic system inspections 
are important to determine septic system age, condition, and maintenance needs, and to 
ensure septic systems are not failing and impacting water quality. The following table 
summarizes septic systems in the EFLR watershed.  

 

Table 12. Septic system priorities in EFLR watershed.  

Priority 
Subwatersheds 

Number of 
Parcels with 

Septic Systems  

Number of parcels 
with noncompliant 

septic systems  

Number of parcels with 
noncompliant  septic 

systems within 200 feet of 
stream  

Jenny Creek  351 114 94 

Brezee Creek 166 67 50 

McCormick Creek 309 88 66 

Rock Creek North  972 312 239  

Total septic systems 
in priority 

subwatersheds 

1798 581 449  

Total septic systems 
in watershed 

6,161 1995 (approx. 32%) 1328 

 
Clark County Public Health (CCPH) has jurisdiction and regulatory authority over septic systems 
in the EFLR Watershed. CCPH regulates septic systems under Washington State Administrative 
Code 246-272A and Clark County Code 24.17, which requires all homeowners who are not 
connected to municipal sewer to have an approved, and correctly functioning septic system to 
manage household sanitary waste. 

Efforts to inspect and maintain septic systems are critical to keep septic systems functioning, 
and to protect public and environmental health. Septic tanks that need maintenance or are in 
disrepair one source of bacteria that can affect surface water and groundwater quality. In Clark 
County, 98 percent of drinking water comes from groundwater sources. Failing or poorly 
maintained septic systems can cause risks to drinking water quality, especially in zones of 
contribution to groundwater recharge areas. Addressing septic system sources of bacteria in 
the EFLR will help achieve clean water for people, fish, and wildlife. The following table 
describes key septic system facts in the EFLR. 
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Table 13. Septic system facts in the EFLR watershed.  

Septic system facts  

¶ 69 percent of unincorporated tax lots in watershed have septic systems.  
 

¶ 6,161 septic systems in EFLR watershed.  
 

¶ 32 percent have not been inspected.  
 

¶ Around 1,995 septic systems need inspections in the watershed.  
 

¶ $130 dollars is the average inspection cost. 
 

¶ Every 3 years is when septic should be inspected. 
 

¶ The average cost to failing septic systems is $8,000 to $15,000 dollars.  

 

 

Septic system inspection and maintenance 
Washington State Department of Health requires that septic system inspections are completed 
every 3 years to ensure systems are maintained and functioning properly. While inspections are 
required by the state, by State Law, there are opportunities to increase septic related outreach, 
implementation, and enforcement in Clark County. Efforts to require and enforce septic system 
inspections and maintenance is the first step to improve water quality. Completing inspection 
provides greater water quality protection and assurance.  

To teach homeowners how to care for their septic systems, multiple public education and 
outreach efforts have been implemented in Clark County. Most notably, Well and Septic 
Workshops are provided by Washington State University Extension to encourage septic system 
inspections and maintenance.  

Washington State University Well and Septic Workshops 

Through a partnership between Clark County Public Works, Clark County Public Health, and 
Washington State University Extension, Well and Septic Workshops are hosted to teach private 
homeowners how to self-inspect their own septic systems. After attending a workshop, septic 
system owners are able to self-inspect their system every 6 years. Between self-inspections, 
septic system owners must hire a certified septic system inspector.  

Table 14. Recommended septic system inspection frequency.  

Year Inspection frequency 

Year 1 Attend Well and Septic Workshop to self-inspect. 

Year 3 Hire certified inspector. 

Year 6 Attend Well and Septic Workshop to self-inspect. 

Year 9 Hire certified inspector.  

 

While these workshops have been successful and well attended, there is often more demand 
for workshops than capacity. From 2012 to 2018, Washington State University hosted 21 well 
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and septic workshops, which were attended by around 671 septic system owners. Today, Clark 
County has 34,500 septic systems countywide, and 10,350 have not been inspected. Around 
1,995 of these uninspected septic systems are in the EFLR watershed. More workshops are 
needed educate septic system owners and promote inspections. Some outcomes from 
workshops held from 2012 to 2018 are listed below. 

¶ 21 Well and Septic workshops hosted. 

¶ 671 attendees.  

¶ 33 percent responded to workshop survey. 

¶ 384 survey respondents installed septic BMPs. 

¶ 63 survey respondents inspected systems.  

In addition to hosting more workshops, there are other education and outreach options to 
increase septic system inspection rates. One option is to provide septic system inspection and 
maintenance training online. Online training would provide easier and broader access to septic 
system education. The first online Well and Septic workshop was held in 2020.  

Another option is to proactively send letters to septic system owners that need inspections or 
maintenance. In 2015, only 49 percent of septic system owners had completed septic 
inspections countywide. CCPH worked to proactively send out Past Due Operation and 
Maintenance Notification Letters to septic system owners. This lettering effort resulted in an 
almost 20 percent increase in septic system inspections in Clark County from 2015 to 2018, 
achieving a 70 percent septic inspection rate countywide. Direct door-to-door outreach is 
another option to provide septic system owners with education and technical assistance. 
9ŎƻƭƻƎȅΩǎ NPS staff have started door-to-door outreach to septic owners in the lower EFLR 
watershed, but more outreach is needed.  

Septic system assistance 

On average, it costs around $130 dollars to complete a septic system inspection. Investing in 
septic system inspections will provide more information about septic system age, design, and 
condition, and any maintenance, repair, or replacement needs in the watershed. This 
information can help implementing organization prioritize and target the most critical septic 
systems for technical and financial assistance. 

New septic systems can cost around $21,000 dollars to replace and public sewer connection 
can cost around $19,000 dollars. Staying up to date on septic inspections, operations, and 
maintenance needs can extend the lifecycle use of septic system infrastructure, and offset 
future costly repair associated with poor maintenance, septic failure, and septic replacement. 
More information about septic related cost estimates is outlined in Chapter 6.  

Septic system inspection and maintenance program 

To provide septic system owners with financial assistance, organizations in Clark County are 
developing a new septic system inspection rebate program. This program provides 
reimbursements to property owners in the EFLR that complete certified septic system 
inspections. Developing a rebate program for septic system maintenance and tank pumping 
provides financial assistance for essential septic system services. Opportunities to establish 
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public-private agreements with septic system companies to complete inspections and 
maintenance should be explored.  

Craft3 loan program for septic repairs or replacement  
Property owners needing replacement or significant repair of their septic system may qualify 
for financial assistance through different funding sources. Clark County collaborates with 
Craft3, a nonprofit lender in Oregon and Washington, to offer homeowners an affordable loan 
to repair or replace failing septic systems. The loan covers the full costs of designing, 
permitting, installing, and maintaining a septic system, or completing public sewer connection. 
Owner and non-owner occupied properties, including commercial, secondary, rental, and 
vacation properties are eligible to apply for Craft3 assistance. Low interest rates and deferred 
payment options may be available for homeowners with lower incomes. The program was 
launched in Clark County in 2016 and has provided assistance at least 300 septic system owners 
in Clark County since its inception.  

Clark County Community Services Single-Family Housing 
Rehabilitation Program  
Another financial assistance option for septic owners is the Clark County Housing Rehabilitation 
Program, which is available to low-to-moderate income homeowners who live in Clark County. 
Funding for the program is through the U.S. Department of Housing and Urban Development 
(HUD) Community Development Block Grant (CDBG) Program under Title 1 of the Housing and 
Community Development Act of 1974.  

 

United States Department of Agriculture (USDA)  
The USDA offers rural residents with properties outside city limits and urban growth boundaries 
with two types of loans that can support septic system improvements. Single Family Housing 
Direct Home Loans (Section 502 Direct Loan Program) and Single Family Housing Repair Loans 
and Grants (Section 504 Home Repair Program) assist low and very low-income applicants with 
septic related repair and replacement.  

Connecting to Sewer 

In urbanized areas, some homeowners may have the option to connect to municipal sewer, 
rather than maintaining, repairing, or replacing septic systems. To help septic system owners 
connect to public sewer, some public wastewater treatment entities have financing options 
available to help connect properties with septic systems to public sewer. In Clark County, Clark 
Regional Wastewater District and the City of Vancouver have programs that support and 
incentivize septic owners to connect to sewer. The estimated cost to connect to sewer is 
$19,000 dollars. In the EFLR, there are two Wastewater Treatment Plants. One is at the City of 
La Center, and the other is at Larch Corrections Facility. Clark Regional Wastewater District also 
provides sewer services within the watershed.  The City of La Center should consider 
developing financial resources to help septic system owners connect to sanitary sewer services. 
One option is to develop a utility local improvement district to generate local funding needed to 
connect septic system owners to sewer services. Septic systems in Brezee, Jenny, and 

https://www.rd.usda.gov/programs-services/single-family-housing-direct-home-loans
https://www.rd.usda.gov/programs-services/single-family-housing-repair-loans-grants
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McCormick Creeks may eventually be eligible for sewer connection. Updating local codes and 
ordinances to require septic system owners to connect to sewer can help address water quality 
challenges associated with septic systems.  

La Centerôs Wastewater Collection System 
The City of La Center has made significant financial and technological investments in its 
wastewater treatment plant. With significant population growth and residential development 
in the community, La Center has made significant investments in its wastewater system. 
Currently, La Center has an approved design capacity of 0.69 million gallons per day (MGD) 
MGD with a pre-approval to expand to 1.04 MGD in the future. [ŀ /ŜƴǘŜǊΩǎ ǘǊŜŀǘƳŜƴǘ Ǉƭŀƴǘ 
utilizes advanced Membrane Bioreactor (MBR) technology with an anoxic zone to maximize the 
ŦŀŎƛƭƛǘȅΩǎ ǇŜǊŦƻǊƳŀƴŎŜ and maximize its ability to remove nitrate, which is a common nutrient of 
concernΦ [ŀ /ŜƴǘŜǊ ƛǎ ǊŜƎǳƭŀǘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ŎƻƭƻƎȅΩǎ {ǘŀǘŜ ²ŀǎǘŜ 5ƛǎŎƘŀǊƎŜ 
Permit, which requires the city to submit daily monitoring reports on water quality from the 
ǘǊŜŀǘƳŜƴǘ ǇƭŀƴǘΩǎ ŘƛǎŎƘŀǊƎŜΦ {ƻƳŜ monitoring was completed in the EFLR near the wastewater 
ǘǊŜŀǘƳŜƴǘ ǇƭŀƴǘΩǎ ŘƛǎŎƘŀǊƎŜ Ǉƻƛƴǘ ƛƴ нллр ŀƴŘ нллс through past TMDL efforts. WQS for 
bacteria were generally met ƴŜŀǊ ǘƘŜ ŦŀŎƛƭƛǘȅΩǎ ŘƛǎŎƘŀǊƎŜΦ tƻǘŜƴǘƛŀƭ ǘŜƳǇŜǊŀǘǳǊŜ ƛƳǇŀŎǘǎ ŦǊƻƳ 
the wastewater treatment plant are unknown. 

¢ƻŘŀȅΣ ǘƘŜǊŜ ŀǊŜ ƘƻƳŜƻǿƴŜǊǎ ǘƘŀǘ ǎǘƛƭƭ ǊŜƭȅ ƻƴ ǎŜǇǘƛŎ ǎȅǎǘŜƳǎ ǿƛǘƘƛƴ ǘƘŜ /ƛǘȅ ƻŦ [ŀ /ŜƴǘŜǊΩǎ 
sewer service area. La Center should pursue opportunities to connect remaining septic system 
owners to municipal sewer ǿƛǘƘƛƴ ǘƘŜ ŎƛǘȅΩǎ urban growth area. 

Pollution Identification and Correction  

Pollution Identification and Correction (PIC) Programs provide a comprehensive framework to 
find, and remove sources of bacteria in watersheds. PIC programs often include monitoring, 
NPS investigation, financial and technical assistance, public education and outreach, and 
implementation of water quality BMPS for source correction. Priorities for PIC programs include 
finding and fixing septic and agricultural sources of pollution, and assisting landowners with 
implementation of septic and agricultural BMPs.  The Washington State Department of Ecology 
and Department of Health has developed guidance for PIC program development and 
implementation. Entities wishing to develop a new PIC program, or seeking funding for PIC 
program implementation should reference DOH and Ecology guidance. 

How to establish a PIC program in Clark County  
Multiple organizations in Clark County have expressed interest in developing a new, pilot PIC 
program in the lower and middle EFLR watershed. PIC efforts in the EFLR should target 
implementation in subwatersheds with known bacteria issues. In the EFLR, McCormick and 
Brezee Creeks are the highest priority subwatersheds for bacteria reduction due to consistently 
high, dry season bacteria concentrations. Jenny, Lockwood, Mason, Riley, and Yacolt Creeks, 
Rock Creek North, and the EFLR mainstem near Paradise Point, are also priorities for PIC efforts. 

To begin implementing a new PIC program, it is important to establish an interlocal agreement 
or memorandum of understanding, which outlines how partner organizations will work 
together to administer, manage, and implement the PIC program. In addition, it is important to 
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establish responsibility for PIC program coordination, communication, and oversight. One 
opportunity is to establish a PIC Coordinator, PIC Advisory Group, charter, governance 
structure, or framework, which outlines how partners will coordinate on PIC program planning 
and implementation. In addition to developing an Interlocal Agreement, it is critical to establish 
a PIC Program Flowchart, which defines a chain-of-command and details the different authority 
and responsibility of organizations, as well as enforcement tools and a regulatory backstop.  

Defining how site visits and property inspections will be completed and how public education, 
technical assistance, and financial assistance will be provided to landowners is also important. 
Having a clear enforcement process and regulatory backstop for addressing bacteria pollution is 
essential. Without an enforcement mechanism, it is difficult to implement a PIC program that 
relies solely on voluntary compliance, education, and technical assistance. Listed below are 
some of the foundational elements of a successful PIC program.  

¶ Establish a PIC program interlocal agreement. 

¶ Establish a PIC program coordinator, advisory group, charter, or governance structure. 

¶ Establish a PIC program flowchart and chain-of-command. 

¶ Develop protocols for site visits and property inspections. 

¶ Outline how technical and financial assistance will be provided. 

¶ Develop an enforcement process and regulatory backstop. 

Within PIC program development, various definitions and protocols need to be developed. For 
example, implementing organizations will need a Quality Assurance Project Plan (QAPP) to 
support PIC monitoring efforts. Any monitoring efforts implemented in the watershed must 
incorporate the new E. coli standard for bacteria. In addition to utilizing this new bacteria 
indicator, it will be important for the monitoring team to determine thresholds for how to 
confirm a bacteria hot spot, and complete investigative sampling. Additionally, having 
established protocols for completing sanitary surveys and dye tests, site visits, shoreline 
surveys, and property investigations can support field staff that visit properties of concern. 
Listed below are some of the monitoring actions needed to establish a successful PIC program. 

¶ Develop a Quality Assurance Project Plan (QAPP), which incorporates the new E. coli 
standard for bacteria.  

¶ Select initial monitoring locations.  

¶ Determine thresholds for confirming bacteria hotspots and a threshold for resampling. 

¶ Develop an investigative sampling and source tracing process. 

¶ Establish protocols for sanitary surveys and dye tests. 

¶ Develop protocols for site visits, NPS surveys, illicit discharge detection and elimination, 
and property investigations. 

PIC programs should focus on the most critical drainages for water quality improvement. To 
prioritize properties for initial investigation, land use analysis and mapping should be 
completed to identify parcels that may be contributing bacteria sources. Watershed evaluation 
and windshield surveys may help support property prioritization. Prioritizing properties within 
200 feet of a river should be considered. Completing a septic system record assessment can 
also support PIC program efforts. Having clear criteria for how properties will be prioritized for 
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investigation, follow-up, and corrective action will also support targeted implementation. In 
addition to addressing bacteria from septic systems, developing strategies for addressing other 
bacteria sources, from agriculture, stormwater, pet waste, and wildlife should also be 
incorporated into PIC implementation. Having a clear strategy for how to communicate with 
landowners and provide technical and financial assistance for BMP implementation is also 
needed. Action items for assessment and mapping are listed below.  

¶ Complete land use analysis and mapping. 

¶ Establish geographic prioritization and project scope. 

¶ Complete watershed evaluation and windshield surveys. 

¶ Complete septic system record assessment. 

¶ Establish clear criteria for how properties will be prioritized for investigation, outreach, 
and implementation. 

Successful PIC program not only find and fix sources of bacteria, but also foster public 
awareness to prevent bacteria pollution in the future. Developing a strong public education and 
outreach plan is one element of PIC program establishment, as well as developing criteria to 
measure progress, and establishing an evaluation process, which includes long-term 
effectiveness monitoring. Some of the action items related to PIC program education and 
outreach are listed below.  

¶ Develop a communication, education, and outreach strategy. 

¶ Develop implementation targets and criteria to measure progress. 

¶ Develop an evaluation process to measure success. 

¶ Develop a long-term effectiveness-monitoring plan. 
 

Poop Smart Clark septic systems 

Clark Conservation District, Clark County Public Works, Clark County Public Health, Washington 
State University Extension, and Watershed Alliance of Southwest Washington have developed a 
new Pollution Identification and Correction Program in Clark County called Poop Smart Clark. 
This collaborative program is seeking funding to implement a pilot PIC program to address 
multiple source of bacteria in the EFLR watershed including livestock, human, and canine 
sources.  

Work within this program will include monitoring, source identification, technical assistance, 
outreach, education, and implementation of livestock and septic BMPs, as well as a canine for 
clean water component. Tasks associated with the PIC program include completing water 
quality monitoring, a land use assessment, and septic system records assessment. Door-to-door 
outreach and education efforts will help promote implementation of septic and agricultural 
projects. To support septic system correction, a new septic system inspection and maintenance 
rebate program will be developed, as well as additional resources to support septic system 
repair and replacement. More workshops on septic system maintenance will also be hosted 
along with works on livestock technical assistance and BMP implementation.  
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To support to development of a PIC program, Clark Conservation District and Watershed 
Alliance of Southwest Washington issued a survey to find landowners who could benefit from 
water quality improvement projects in the EFLR. Some landowners have already expressed 
interest in implementing water quality BMPs on their properties, but more outreach to 
landowners is needed.  

To achieve outreach, Poop Smart Clark is developing a new website called 
άǇƻƻǇǎƳŀǊǘŎƭŀǊƪΦƻǊƎέ ǿƘƛŎƘ ƛǎ ŀ ǎƻŎƛŀƭ ƳŀǊƪŜǘƛƴƎΣ ǇǳōƭƛŎ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ƻǳǘǊŜŀŎƘ ǘƻƻƭ ǘƻ ǊŀƛǎŜ 
public awareness about what individuals can do to reduce bacteria pollution in Clark County 
watersheds. This Poop Smart framework was initially developed and implemented in Skagit 
County and has had significant, measurable success, including generating more willing 
landowners to implement voluntary BMPs for water quality. Additional details related to this 
program are provided in the Agriculture Chapter of the Water Cleanup Plan. 

Septic system enforcement 

9ŎƻƭƻƎȅΩǎ Ǝƻŀƭ ƛǎ ǘƻ ǿƻǊƪ ǿƛǘƘ ǎǘŀƪŜƘƻƭŘŜǊǎ ǘƻ ŀŎƘƛŜǾŜ ǾƻƭǳƴǘŀǊȅ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǎǘŀǘŜ ƭŀǿ ŀƴŘ 
the WQS. Ecology invests heavily in technical and financial assistance and provides multiple 
opportunities and pathways for stakeholders to proactively address pollution problems before 
enforcement is pursued. Ecology uses regulatory authority as a backstop when technical and 
financial assistance efforts fail to address identified pollution problems. Any person who 
violates or creates a substantial potential to violate any part of the Water Pollution Control Act, 
is subject to an enforcement order from Ecology pursuant to RCW 90.48.120 

If WQS are not achieved through implementation of BMPs for septic systems outlined in this 
Water Cleanup Plan, a traditional TMDL study will be required in the EFLR.  

Septic system implementation  

To achieve clean water in the EFLR, meet WQS, and support recreational uses, it is necessary to 
address and eliminate water quality impacts from septic systems. Significant progress has been 
made to develop a new, comprehensive Pollution Identification and Correction program in 
Clark County called Poop Smart Clark, but more work and coordination is needed to launch this 
program into the future. The following implementation tables outline septic system 
implementation goals, and additional septic system actions needed to achieve clean water in 
the EFLR. The long-term goal is to eliminate septic system impacts on water quality, and to 
achieve 100 percent septic system inspection and maintenance compliance, and to correct and 
replace any failing septic systems. To achieve this goal, local organizations should prioritize 
septic system implementation efforts in the lower and middle watersheds where known 
bacteria problems exist. 
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Table 15. Septic system implementation goals.  

Implementation Goals 

¶ Eliminate septic system impacts on water quality in the EFLR. 
 

¶ Achieve 100 percent septic system inspection and maintenance compliance. Prioritize 
septic system inspection and maintenance in the lower and middle watershed where 
known bacteria problems exist. Initial efforts should be targeted to McCormick and 
Brezee Creek, followed by Lockwood, Riley, Jenny, Rock Creek North, Mason, and 
Yacolt Creeks.  

 
¶ Prioritize septic system outreach and implementation in the lower and middle 

watershed (river miles 0 to 20 ï specifically McCormick, Brezee, Lockwood, Riley, 
Jenny, Mason, Yacolt, and Rock Creek North) where known bacteria problems exist.  

 
¶ Develop and implement a Pollution Identification and Correction program that supports 

long-term identification and correction of septic system issues contributing to bacteria 
pollution in surface waters. 
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Implementation actions ï septic systems 

Table 16. Septic system implementation actions.  
 

No. OSS1 Inspection and Maintenance  

OSS1.1 Pilot a septic system inspection and maintenance, enforcement program in the 
EFLR watershed. Prioritize outreach, investigation, and enforcement to 

subwatersheds where there are known bacteria problems, and the highest 
density of septic systems that are past due for inspection. Prioritize past due 

septic systems for compliance related outreach. Complete outreach to past-due 
septic system owners. Achieve 100% septic system inspections to confirm 

system age and condition. 

OSS1.2 Develop and implement a septic system rebate program for septic system 
inspections and maintenance. 

OSS1.3 Develop and implement a pollution identification and correction program that 
supports long-term identification and correction of septic systems contributing to 

bacteria pollution in surface waters. 

OSS1.4 Complete a septic system records assessment to identify and map septic 
systems that are past due for inspection. Create an inventory of parcels that are 

serviced by septic systems in priority subwatersheds. Utilize information from 
past inspection reports to evaluate likelihood of failure and prioritize 

subwatersheds for compliance actions.  
 

OSS1.5 Implement a past due operation and maintenance lettering effort, with the goal to 
increase inspection rates.  

OSS2 Repair and Replacement 

OSS2.1 Develop a rebate, discount, coupon, reimbursement, or cost-share based 
program to for septic system repair and replacement.  

OSS2.2 Continue Clark Countyôs participation in the Craft3 Regional Loan Program for 
septic system repair and replacement. 

OSS2.3 Develop mechanisms to expedite and streamline permitting for OSS repair and 
replacement.  

OSS3 Sewer Extension and Connection 

OSS3.1 Where feasible, extend sanitary sewer to critical sewage areas and connect 
septic system owners to sanitary sewer, focusing on Brezee, McCormick, and 

Jenny Creeks.  

OSS3.2 Continue Clark Regional Wastewater Districtôs (CCRWD) Septic Elimination 
Program (SEP) to facilitate sanitary sewer extensions to critical sewerage areas. 

Utilize CCRWD financial assistance programs to incentivize septic system 
owners to connect to sewer 

OSS3.3 Replicate CCRWDôs Connect to Sewer Program or the City of Vancouverôs 
Sewer Connection Incentive Program in Brezee, McCormick, and Jenny Creeks 

to promote more septic system owners to connect to sanitary sewer services and 
provide financial assistance to facilitate sewer connections.  
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Table 17. Septic system implementation actions (cont.) 
 

OSS4 Education and Outreach  

OSS4.1 Promote more septic system inspections, maintenance, and repair by encouraging 
participation in Washington State University Extensionôs Well and Septic 

workshops. Increase promotion of the Craft 3 regional loan program, USDA 
funding, and other sources of funding for septic system repair and replacement. 

Where appropriate encourage septic system owners to connect to sewer. 

OSS4.2 Host more Well and Septic Workshops, to increase the number of septic system 
ownerôs eligible to self-inspect their systems.  

OSS4.3 Update septic system educational materials. 

OSS4.4 Utilize Poop Smart Clark to educate on septic systems and connect landowners to 
resources  

OSS4.5 Establish relationship with septic system professionals, and provide technical 
support, training, and continuing education opportunities for the septic system 

industry. 

OSS5 Other 

OSS5.1 Calculate expected bacteria load reductions from septic system improvement 
projects and report to Ecology and EPA.   

OSS5.2 Update local codes, ordinances, and increase enforcement to ensure proper siting, 
and setbacks for septic systems to avoid water quality impacts.  

OSS5.3 Utilize investigative monitoring, illicit discharge detection and elimination (IDDE) 
methods, including dye testing, source tracing, and smoke testing to identify 

sources of bacteria pollution.  

OSS5.4 Track septic system implementation and complete effectiveness monitoring post 
implementation.  

 

Milestones, targets, and timelines for septic systems 

Table 18. Septic system milestones, targets, and timeline.  

Septic System Milestones  Target Date 

Inspection and Maintenance   

Achieve 100% septic system inspection compliance by 2030. 
 

2030 

Implement new septic system inspection and maintenance rebate 
program by 2025 

2025 

Send past due operation and maintenance notification letters to all 
noncompliant septic owners by 2025.  

2025 

Repair and Replacement  

Correct 100 % of failing septic systems by 2030. Correct any failing 
septic systems identified within 6 months of identification.  

2030 

Sewer Extension and Connection  

Connect 100% of homeowners within eligible sewer service areas to 
municipal sewer services by 2030. 

2030 

Public Education and Outreach  

Educate 100% of septic system owners by 2030 on BMPs for septic 
systems. 

2030 
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Criteria to measure progress on septic systems 

An annual survey will be sent to implementing partners to track and measure implementation 
progress for septic systems. Information collected from the annual survey will be used to 
develop an annual report. Every five years, an EFLR Progress Report will be published to 
support an adaptive management process, track implementation progress, and update 
implementation actions. The following criteria should be utilized to measure progress on septic 
system implementation. If WQS and goals outlined in this Water Cleanup Plan are not achieved 
by 2030, Ecology will work with the EPA to evaluate if a traditional TMDL is needed in the EFLR.  

Table 19. Septic system criteria to measure progress. 

Septic System Criteria to Measure Progress 

Number of homeowners connected to sewer. 

Total dollars spent on providing septic system owners with financial assistance to improve 
septic systems or connect to sanitary sewer. 

Number of homeowners benefiting from Craft 3 Financial Assistance. 

Number of homeowners benefiting from sewer connection financial assistance.  

Number of residents participating in WSU Extensions Septic Workshops.  

Number of septic system inspections and number of property owners in compliance with 
septic system inspection program. 

Number of residents participating in WSU Extensions Septic Workshops. 

Number of homeowners benefiting from sewer connection financial assistance. 

Number of septic systems repaired or corrected. 

Number of site visits to properties with septic systems. 

Number of homeowners self-inspecting their systems.  

Number OSS failures.  

Number of reduced OSS failures. 

Number of OSS corrected or with correction plan. 

Number of parcels current with OSS inspections. 

Percent increase of septic systems with inspections. 

Reduction of septic system failures 

Septic system failure rate (number and percent) inside and outside of geographic area of 
emphasis. 

Number of OSS maintenance rebates issued to property owners within project focus area. 

Number of homeowners certified to perform septic inspections 

Bacteria monitoring. 

Funding and partnerships for septic systems  

The Department of Ecology provides funding for septic system implementation through the 
Water Quality Combined Funding Program. The full list of eligible BMPs may be updated 
annually when new information or technology becomes available 
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Table 20. Ecology funding for septic system implementation.  

Best Management Practice Description 

Onsite Sewage System Septic System projects are eligible for both grants and loans. 
Eligible projects include:  planning, design, and construction 

of community large onsite sewage systems; surveys of 
existing septic systems throughout watersheds; local 

government loan programs provided to homeowners and 
small commercial enterprises for the repair and replacement 

of failing septic system;  and homeowner education and 
outreach on the topic of septic system operation and 

maintenance. 

 

Information on BMP costing can be obtained by contacting 9ŎƻƭƻƎȅΩǎ ƎǊŀƴǘ ǇǊƻƧŜŎǘ ƳŀƴŀƎŜǊǎ 
and financial managers. The USDA Natural Resources Conservation Service also serves as a 
strong resource for BMP cost estimation. More information on estimated costs to address 
septic system sources of bacteria is outlined in Chapter 6. To achieve WQS in the EFLR, 
significant financial investment is needed to address water quality impacts from septic systems. 
The following organizations are working to address septic system challenges in the watershed.  

Table 21. Septic system implementing organizations and partners.  

Implementation  Stakeholders  

 Primary 
organizations  

Clark County Public Health, Clark County Public Works, Clark Regional 
Wastewater District (City of Battle Ground, and City of Ridgefield), City 

of La Center, Clark Conservation District, Watershed Alliance, and 
Washington State University Extension 

Partners Department of Ecology, Craft3 Regional Loan Program, Clark County 
Regional Wastewater District, Discovery Clean Water Alliance, United 

States Department of Agriculture, and Washington Department of 
Health.  
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Agriculture 

Introduction 

The EFLR is an urbanizing watershed that has strong rural and agricultural character. In 2018, 
the watershed had 14,827 acres of agricultural zoning, which consists of numerous equestrian 
properties, small acreage farms with livestock, orchards, vegetable farms, wineries, and rolling 
pastures.  Between 2004 and 2018, zoning for agricultural lands decreased by 9 percent in the 
watershed, with a loss of 1,512 acres.  Most of the remaining agricultural land uses are located 
in the middle and lower portion of the watershed where there are documented bacteria issues. 
However, there are some private forest owners with active silviculture practices in the upper 
watershed. 

Agriculture is one source of bacteria pollution in the EFLR watershed. Agriculture can impact 
water quality through NPS runoff and stormwater, direct access of livestock to streams, or 
direct discharge of manure to surface water. Agriculture can also impact stream temperature if 
property owners have removed native trees and shrubs in stream buffer areas, affecting 
riparian shade  

The extent of agricultural impacts in the EFLR watershed is currently under evaluation. The 
Department of Ecology and local organizations are working to understand the extent and 
severity of agricultural issues through Poop Smart Clark and NPS investigation. The lower and 
middle watershed, where known bacteria issues exist, are priority areas for investigation, site 
visits, conservation planning, technical and financial assistance. The East Fork Lewis River 
Source Assessment identified Brezee and McCormick Creeks as the top priority for bacteria 
reduction.  Rock Creek North, Jenny, Riley, and Lockwood Creek are secondary priorities. Mason 
and Yacolt Creek are also priorities for bacteria reduction.  The following table includes a 
summary of agricultural priorities in the EFLR watershed. 

Table 22. Agriculture priorities in the EFLR watershed. 

Priority Subwatersheds Parcels with Agriculture Parcels with 
agriculture within 200 

feet of stream  

Jenny Creek  201 167 

Brezee Creek 156 129 

McCormick Creek 170 140 

Rock Creek North  328 253 

Total 855 689 

Source: Clark Conservation District SFY 2022 Water Quality Combined Funding Application 
WQC-2022-ClarCD-00025 

 These properties need field investigation, windshield surveys, watershed evaluation, mapping, 
and additional water quality monitoring to identify potential impacts to water quality from 
agriculture. Once source confirmation is complete, outreach to property owners to provide 
technical and financial assistance and encourage implementation of agricultural BMPs is 
needed.  The following table includes a summary of agriculture in the EFLR. 

https://ecyeagl/IntelliGrants_BASE/Menu_Object2.aspx
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Table 23. Agriculture facts in the EFLR watershed. 

Agriculture facts.   

¶ 14,827 acres of agricultural zoning. 

¶ Estimated 322 farms in watershed. 

¶ One small dairy with potential manure application. 

¶ One egg laying facility. 

¶ Zero Concentrated Animal Feeding Operations. 

¶ Mostly small acreage agriculture with livestock, horses, alpaca, and poultry; pasture, 
crops, and grassland.  

¶ 855 agricultural parcels in priority subwatersheds, 689 located within 200 feet of 
stream.  

 

Livestock facilities in the East Fork Lewis River  

Currently, there is only one small permitted dairy in the EFLR, which is regulated through the 
Washington {ǘŀǘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΩǎ (WSDA) Dairy Nutrient Management Program. 
This dairy is located in the Middle EFLR, in the headwaters of Mason Creek, with some potential 
manure application on fields in the Lockwood Creek drainage. In McCormick Creek, there is one 
active egg laying facility regulated by WSD!Ωǎ CƻƻŘ {ŀŦŜǘȅ program. In the McCormick Creek 
subwatershed, there is also an active irrigation district withdrawing water from the mainstem 
EFLR for agricultural uses. There are no Concentrated Animal Feeding Operation (CAFO) permits 
or facilities. Most of the agricultural properties in the EFLR watershed are small acreage farms 
on residential properties. Equestrian use and alpaca farms are common.   

Historically, the watershed had significantly more agriculture and portions of the watershed 
have legacy impacts from agricultural activities. Some of these areas with legacy impacts are 
now being improved and restored. For example, the lower McCormick Creek watershed used to 
have a dairy operation where cattle would graze in floodplain areas near the mainstem EFLR. 
This property is currently owned by the Clark County Legacy Lands program and is in the 
process of being restored to improve water quality and salmon habitat. Additionally, through 
NPS investigation and implementation, an abandoned manure lagoon from a historical dairy 
operation was identified and decommissioned in McCormick Creek, removing a large source of 
bacteria from the watershed. 

Although agriculture has significantly decreased in Clark County, there are still significant 
livestock impacts in watersheds. According to the USDA Agricultural Census completed in 2017, 
Clark County is number three in the State of Washington for the total number of farms, behind 
Yakima and Spokane counties.  In total, the market value of agriculture in Clark County was 
$47.7 million dollars in 2017, with almost $28 million dollars related to livestock. According to 
USDA, Clark County has over 300,000 chickens, and over 15,000 cattle. Today, Clark County has 
an estimated 1,978 farms that are an average of 46 acres each. The total estimated agricultural 
lands in the county is 90,000 acres. Fifty eight percent of farms are associated with the 
production of livestock and poultry. Listed below is a summary of Clark County agriculture from 
the USDA Census.  
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Table 24. Livestock and agriculture in Clark County from USDA 2017 Agriculture Census.  

Livestock in Clark County 

¶ 1,978 farms, ~46 acres each.  

¶ 15,065 cattle on 730 farms. 

¶ 3,371 milk cows on 21 farms. 

¶ 12,445 other cattle on 332 farms. 

¶ 2,016 sheep & lambs on 139 farms. 

¶ 412 hogs & pigs on 67 farms.  

¶ 1,939 goats on 198 farms.  

¶ 2,687 horses on 491 farms. 

¶ 11,470 poultry on 505 farms.  

¶ 530 acres of orchards on 178 farms. 

¶ 20-30 wineries. 
  

 

Nonpoint source implementation by Department of Ecology 

To support bacteria reduction efforts in the EFLR, the Department of Ecology piloted a new, 
proactive NPS effort in the EFLR in 2018 to 2020. The goal of proactive NPS investigation is to 
use monitoring data, watershed evaluation, property inspections, and outreach as a mechanism 
to find and fix sources of bacteria.  

Ecology started its NPS efforts in the headwaters of McCormick Creek, where the highest 
bacteria concentrations were measured in the Source Assessment. Agricultural properties were 
prioritized for site visits based on their proximity to surface water. A postcard was mailed to 
property owners before site visits were completed. In addition to focusing on agricultural 
properties, Ecology worked with Clark County Public Health (CCPH) to evaluate septic system 
records, focusing on noncompliant properties that have not had septic system inspections 
completed within the last three years. Any property owners with natural resource concerns or 
water quality challenges were referred to Clark Conservation District. The Conservation District 
works with landowners to provide technical and financial assistance to implement BMPs for 
water quality. Additional properties with septic concerns were referred to CCPH for technical 
and financial assistance. Future NPS investigation and monitoring was targeted to Jenny, Riley, 
Brezee, Lockwood Creeks, and Rock Creek North. 

In total, there are 855 agricultural parcels located in priority areas for water quality 
investigation and outreach. Along these river miles, there are 689 parcels within 200 feet of 
water. Surveying these areas and providing landowners with assistance will require 
coordination across multiple organizations. In 2019, Ecology visited 18 properties in McCormick 
Creek. NPS monitoring was one tool used to confirm, and further investigate bacteria sources. 
During site visits, Ecology documented any NPS pollution issues observed using a site visit form. 
Early success stories include: 

¶ Identification and decommissioning of a large manure lagoon from an old dairy.  
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¶ Communication with a landowner who was historically dumping manure into the creek. 
After attending a WSU Extension workshop, the landowner has stopped dumping 
manure and has implemented manure management BMPs to correct the issues. 

¶ Communication with an irrigation district in McCormick Creek.  

¶ A site visit to a dog grooming facility that was directly discharging to the river. The owner 
was advised to eliminate the discharge. 

¶ Sites with stormwater and erosion issues were identified and inspected. 

¶ The identification of an industrial stormwater site operating without a permit, which 
resulted in permit issuance.  
 

Manure lagoon decommissioning in McCormick Creek  

9ŎƻƭƻƎȅΩǎ NPS investigation efforts in McCormick Creek resulted in the early identification and 
removal of a large manure lagoon from an old dairy in the City of Ridgefield. This manure 
lagoon was located on a property that was recently sold and was transitioning from agricultural 
land use, into residential land use. Liable parties were notified about their responsibility for 
manure lagoon decommissioning. Ecology worked with the City of Ridgefield, an engineering 
firm, and the construction contractor to provide technical assistance on how to decommission 
the manure lagoon appropriately using NRCS Manure Lagoon Decommissioning Guidelines 
(Code 360: Closure of Waste Impoundments). A map of properties with appropriate soils where 
the manure could be land applied was provided, as well as consultation on the appropriate 
agronomic rates and BMPs for manure application.  

The Construction Stormwater Permit was the primary tool used to manage the manure lagoon 
decommissioning. Ecology required the liable party to develop a Stormwater Pollution 
Prevention Plan (SWPPP) specific for the lagoon to prevent bacteria discharge to McCormick 
Creek. Ecology also requested that a berm be constructed and the site be stabilized for the wet 
weather season to prevent discharge. As of September 2019, the manure lagoon was fully 
decommissioned. Effectiveness monitoring in McCormick Creek will help determine if the major 
bacteria source located upstream from documented exceedances in McCormick Creek since 
2005 was removed, or if additional sources remain.  

Nonpoint source monitoring 

In 2020, Ecology implemented additional NPS monitoring and investigation to further identify 
sources of bacteria. This monitoring data was collected in collaboration with Clark County Clean 
Water, and will be used to target outreach and implementation efforts through Poop Smart 
Clark. Priority areas for additional investigation were Brezee, Jenny, Bolen Creeks, and Rock 
Creek North. Results from this monitoring effort were published in the 2021 East Fork Lewis 
River Watershed Bacteria Monitoring and Nonpoint Source Identification report.  

Traditionally, Ecology utilizes two pathways for NPS implementation and compliance. One 
pathway is through environmental complaint response, and another pathway is through 
proactive investigation. Proactive investigation is the primary method being implemented in 
the EFLR Watershed, however Ecology staff are also responding to complaints. 
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Environmental Report Tracking System (ERTS) 

Environmental agencies rely on residents and landowners in watersheds to be the, άŜȅŜǎ ŀƴŘ 
ŜŀǊǎέ ŦƻǊ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΦ LŦ ǘƘŜ ǇǳōƭƛŎ ƻōǎŜǊǾŜǎ Ǉƻƭƭǳǘƛƻƴ ƛǎǎǳŜǎΣ ǘƘŜȅ ŀǊŜ ŜƴŎƻǳǊŀƎŜŘ to 
submit an ERTS complaint online at ecology.wa.gov/ReportAnIssue. Environmental complaints 
are one important mechanism for Ecology to address water quality concerns. Ecology has 
routinely responded to ERTS complaints in the EFLR watershed.  

When a NPS pollution issue is identified, site visits and property investigations are completed. If 
the problem is related to agriculture, a letter may be sent to the property owner, referring 
them to Clark Conservation District for assistance. Ecology communicated with the County and 
Conservation District regarding the property until compliance is achieved.  Follow-up site visits 
are completed to confirm BMP implementation. The ultimate goal is voluntary compliance and 
implementation of BMPs necessary for water quality.  

Voluntary Clean Water Guidance for Agriculture  
The Voluntary Clean Water Guidance for Agriculture is a technical resource that is currently 
being developed for the agricultural community, restoration practitioners, and technical 
assistance organizations to support implementation. Compared to other agricultural guidance 
documents developed by USDA NRCS, this guidance focuses on BMPs that protect water quality 
and help meet the Washington State WQS. In the future, this guidance will inform 9ŎƻƭƻƎȅΩǎ 
NPS funding program, and will inform water cleanup planning, technical assistance, education, 
and outreach efforts. Ecology recommends that farmers and conservation districts use the 
guidance during the farm and conservation planning process to identify the best BMPs for 
water quality. Conservation Districts may also use the guidance to provide technical assistance 
to landowners, and when developing water quality protection plans or projects. It can also 
serve as a tool for developing education and outreach materials. 

This guidance is voluntary because agricultural landowners are not required to use these 
specific BMPs. However, to protect water quality and comply with WQS, Ecology recommends 
implementing BMPs from this guidance. If an agricultural landowner implements the 
recommended BMPs from the Voluntary Clean Water Guidance for Agriculture, Ecology will 
presume the operation is adequately protecting water quality and is in compliance.  

Agricultural assistance 

Clark County has agriculture and solid waste ordinances to protect water resources from the 
impacts of agriculture. Clark County Code Enforcement is responsible for implementing and 
enforcing these ordinances. Most often, agricultural issues in Clark County are identified 
through environmental complaints submitted by the public. These complaints are usually 
responded to with a combination of letters, phone calls, site visits, or by providing agricultural 
landowners with technical assistance to address the issue. Clark County provides some limited 
funding to Washington State University Extension and Clark Conservation District to provide 
public education, outreach, and assistance to landowners on agricultural BMPs. 

Although there are some established programs to help agricultural landowners, there is often 
limited capacity and funding available to provide essential technical assistance, conservation 

http://www.ecology.wa.gov/ReportAnIssue
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planning, and financial assistance to landowners to help fix water quality issues and natural 
resource concerns. Historically, the County also has limited capacity and ability to issue 
corrective action or enforcement to agricultural landowners due to financial constraints, limited 
staffing capacity, and the current political environment in Clark County. Opportunities to 
update local agricultural codes, ordinances, and enforcement protocols should be pursued, as 
well as securing a local source of funding for essential Conservation District assistance. 
Conservation Districts are an important organization to help Ecology, the County, and 
landowner achieve environmental compliance.  

Organizations providing agricultural assistance to landowners in Clark County and the EFLR are 
outlined in the following table. 

Table 25. Agricultural assistance organizations.  

Organization Description of Programs 

Clark Conservation 
District 

Clark Conservation District provides technical assistance to landowners 
with natural resource, livestock, soil, and water issues. The CD is a non-

regulatory agency that works directly with landowners to correct 
environmental issues, achieve voluntary compliance, and protect clean 

water.  

Washington State 
University 

Extension ï Clark 
County 

The WSU Extension Small Acreage program provides educational 
workshops and other outreach to residents on mud and manure 

management, fencing and pasture management, and other water quality 
topics unique to rural properties.  

USDA  
Natural Resource 

Conservation 
Service (NRCS) 

NRCS has financial assistance programs available to assist agriculture 
producers, and private non-industrial forest landowners to implement 
conservation activities on their properties to address natural resource 

concerns. One example is the Environmental Quality Incentives Program 
(EQIP) 

USDA  
Farm Service 

Agency  
(FSA) 

The Conservation Reserve Enhancement Program (CREP) is a 
voluntary program implemented by the USDA Farm Service Agency to 
benefit both farms and fish by helping restore natural vegetation along 

salmon streams, and provide rental payments to property owners for 
riparian plantings on their property for 10-15 years. 

Washington State 
Department of 

Ecology 
Water Quality 

Program 

Staff work with property owners to improve water quality by identifying 
pollution issues and connecting landowners to local agricultural 

assistance organizations.  Ecology can also provide strategic planning 
support and provides competitive funding opportunities to organizations 

that can work with private landowners to implement conservation 
projects. 

 

Clark Conservation District  
Clark Conservation District is a non-regulatory organization that works with private landowners 
to provide solutions to natural resource and water quality concerns. Clark Conservation District 
can support landowners by providing technical assistance, education and outreach, 
conservation planning services, and by providing financial assistance to implement water 
quality projects on private property. While Clark Conservation District provides an essential 
service to residents of Clark County, there is no sustainable funding source at the local level to 
ǎǳǇǇƻǊǘ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ programs. The District is 100 percent grant funded.  Securing a local 
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source of funding is essential to supporting Clark County landowners with natural resource 
assistance ad helping landowners stay in compliance with environmental laws. 

Multiple regulatory programs rely on Conservation Districts to provide landowners with 
technical and financial assistance as a pathway to achieve voluntary compliance with local, 
state, and federal pollution programs. Over the last two years, Department of Ecology has 
worked closely with Clark Conservation District, the Washington State Conservation 
Commission, and the USDA Natural Resource Conservation Service (NRCS) to develop solutions 
ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ 5ƛǎǘǊƛŎǘΩǎ ŎŀǇŀŎƛǘȅΦ  

Washington State University Extension 
The Washington State University (WSU) Extension Small Acreage Program provides outreach 
and education to rural property owners, and hosts multiple educational workshops focused on 
best practices for natural resources and water quality on farms. Workshop topics include mud 
and manure management, fencing and pasture management, and other water quality topics 
unique to rural and agricultural landowners. Other annual events include the Living on the Land 
Education Series, Small Acreage Expo, a Small Acreage Recognition Program, and Best 
Management Practices Workshops. From 2012 to 2018, approximately 316 Clark County 
residents attended ²{¦Ωǎ .at ǿƻǊƪǎƘƻǇǎΣ ŀƴŘ тп ǇŜǊŎŜƴǘ ƻŦ individuals surveyed 
implemented 198 BMPs. Additionally, 470 people graduated from the Living on the Land series 
since 2003. These individuals have implemented 752 BMPs on at least 2,473 acres, benefitting 
1,795 non-poultry livestock in Clark County. WSU Extension primarily relies on grant funding to 
implement agricultural programs, and has a small portion of funding from Clark County.  

USDA Natural Resource Conservation Service (NRCS)  
Currently, there is one USDA NRCS staff person providing support to agricultural producers in 
Clark County. Priority resource concerns established by the NRCS Southwest Washington Local 
Working Group, are water quality issues from excess nutrients, sediments, and pesticides; 
inadequate fish and wildlife habitat, degraded plant and soil conditions, and challenges with 
water supply for irrigation. NRCS has grant opportunities available to help landowners 
implement agricultural BMPs. However, NRCS does not provide much funding support for 
essential technical assistance or conservation planning services, which are normally the first 
steps necessary to help landowners.  

Conservation planning and implementation process  

The traditional process to support agricultural landowners with implementation involves 
multiple steps. Normally, properties with water quality challenges are identified and 
landowners are contacted through a letter, site visit, or phone call. Once an initial site visit is 
completed, landowners may be provided technical assistance verbally or in a letter. If there are 
more significant issues, a conservation plan (or farm plan) targeted towards water quality BMP 
implementation may be developed. Once conservation planning and BMP design is complete, 
on-the-ground BMP implementation can occur using various levels of financial assistance. 
Private landowners may also choose to fix the problem on their own. BMP maintenance and 
monitoring is utilized to ensure BMPs are working and to measure BMP effectiveness. The 
conservation planning and implementation process is summarized in the following table.  
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Table 26. Process to support implementation on private properties 

Steps Activity 

1 Identification of Properties 

2 Landowner Outreach  

3 Site Visit 

4 Technical Assistance 

5 Conservation Planning  

6 BMP Design 

7  BMP Implementation 

8 BMP Maintenance and Monitoring 

Poop Smart Clark agriculture 

Clark Conservation District, Clark County Public Works, Clark County Public Health, Washington 
State University Extension, and Watershed Alliance of Southwest Washington are developing a 
new Pollution Identification and Correction (PIC) Program in Clark County called Poop Smart 
Clark. PIC programs provide an overarching framework for organizations to work across 
jurisdictions, organizations, and programs to comprehensively address bacteria and other 
pollution problems in watersheds. PIC programs can help achieve long-term water quality goals 
for agriculture, while also addressing septic system issues, and stormwater sources. Additional 
details related to this program were provided in the Septic System Chapter of the Water 
Cleanup Plan.  

In 2019, Clark County applied for an NRCS Regional Conservation Partnership Program (RCPP) 
grant to implement a new PIC program in Clark County, focusing its initial efforts on the EFLR. In 
2020, Clark County was awarded $1.4 million dollars to launch the Poop Smart Clark PIC 
Program. This program will utilize expertise from local agencies and nonprofits to reduce 
sediment, nutrient, and bacteria runoff in Clark County. Through pollution source identification, 
targeted outreach, education, and implementation of on-the-ground practices, Poop Smart 
Clark connects landowners with the tools they need to correct pollution, drive social change, 
and spur adoption of improved management practices. The funding award primarily supports 
implementation of agricultural BMPs. Additional funding is needed to support other elements 
of a comprehensive PIC program including outreach and technical assistance. The new program 
may begin implementation as early as 2021 through 2025.  

PIC Partners issued a survey to find potential landowners who could benefit from water quality 
improvement projects in the EFLR. Some landowners have already expressed interest, but more 
outreach to landowners is needed. In the following table, specific tasks and agencies involved 
with PIC program implementation are detailed. Additional detail is provided in the PIC Program 
figure.  
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Table 27. Pollution identification and correction (PIC) program tasks in Clark County. 

Tasks Agency 

Source Identification  

Quality Assurance Project Plan Clark County Public Works Clean Water 

Water Quality Data Assessment  Clark County Public Works Clean Water 

  Land Use Assessment Clark County Public Works Clean Water 

  Septic System Records  Assessment Clark County Public Health 

Monitoring and   Microbial Source Tracking  Clark County Public Works Clean Water 

Outreach  

Poop Smart Clark Development  Clark Conservation District 

Door-to-door Outreach Clark Conservation District / Watershed 
Alliance of Southwest Washington 

Septic  

Septic System Compliance Prioritization Clark County Public Health 

Septic Inspection and Maintenance Rebate 
Program 

Watershed Alliance of Southwest 
Washington 

Septic System Inspection & 
  Maintenance Workshops 

Washington State University Extension  

Septic System Repair and Replacement Clark Conservation District and 
Watershed Alliance of Southwest 

Washington  

Livestock  

Livestock Technical Assistance Clark Conservation District 

Livestock BMP Installation Clark Conservation District 

Livestock BMP Workshops Washington State University Extension 

 



Publication XX-XX-XXX  DRAFT EFLR Water Cleanup Plan (ARP) 
Page 55 August 2020  

 

Pollution Identification and Correction (PIC) 
Program 

Source Identification ï Assessment 

Septic System 
Records 

Land Use Assessment 
Residential & Agricultural 

Microbial Source 
Tracking 

Dog Livestock Human 

Education & Outreach 
Mailers, social media, workshops, printed materials, events, public meetings, signage, television, radio, billboards. 

Canines for Clean 
Water 

¶ Print resources. 

¶ Enrollment in 

program. 

 

Agriculture 

¶ Print resources. 

¶ Site visits. 

¶ Technical 

assistance. 

¶ Workshops. 

Septic Systems 

¶ Print resources. 

¶ Site visits. 

¶ Technical 

assistance. 

¶ Workshops. 

Source Correction & Implementation 

Canines for Clean 
Water 

¶ Dog waste facilities 

and disposal bags.  

 

Agriculture 

¶ Technical Assistance.  

¶ Conservation Plans. 

¶ BMP Implementation.  

Septic Systems 

¶ Inspection. 

¶ Maintenance. 

¶ Replacement. 

¶ Sewer connection. 

Effectiveness Monitoring Adaptive Management  

Water Quality  
Assessment 

 

Figure 1. Poop Smart Clark Pollution Identification and Correction Program Framework. 
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Agriculture enforcement 

9ŎƻƭƻƎȅΩǎ Ǝƻŀƭ ƛǎ ǘƻ ǿƻǊƪ ǿƛǘƘ ǎǘŀƪŜƘƻƭŘŜǊǎ ǘƻ ŀŎƘƛŜǾŜ ǾƻƭǳƴǘŀǊȅ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǎǘŀǘŜ ƭŀǿ ŀƴŘ 
WQS. Ecology invests heavily in technical and financial assistance and provides multiple 
opportunities and pathways for stakeholders to proactively address pollution problems before 
enforcement is pursued. Ecology uses regulatory authority as a backstop when technical and 
financial assistance efforts fail to address identified pollution problems. Any person who 
violates or creates a substantial potential to violate any part of the Water Pollution Control Act, 
is subject to an enforcement order from Ecology pursuant to RCW 90.48.120. 

The Voluntary Clean Water Guidance for Agriculture is a technical resource that is under 
development for the agricultural community, restoration practitioners, and agricultural 
assistance organizations to utilize for implementation. Ecology recommends implementing 
BMPs from this guidance to achieve WQS. If WQS are not achieved through implementation of 
BMPs for agriculture outlined in this Water Cleanup Plan, a traditional TMDL study will be 
required in the EFLR.  

Agriculture implementation 

To achieve clean water in the EFLR, meet WQS, and support recreational uses, it is necessary to 
address water quality impacts from agriculture. The extent of agricultural impacts in the 
watershed is currently unknown, but areas with known bacteria issues have been identified and 
proactive NPS investigation and monitoring is underway. Additional watershed evaluation, 
mapping, and assessment is needed to target and identify bacteria sources. Since the EFLR 
Partnership was launched, significant progress has been made to build local capacity and form 
new partnerships to address agricultural issues and help landowners. However, more work, 
coordination, resources, and capacity are needed. The following implementation tables outline 
goals and actions for agricultural implementation in the EFLR. The long-term vision is to 
eliminate agricultural impacts on water quality. To achieve this goal, local organizations should 
prioritize agricultural implementation efforts in the lower and middle watersheds, where 
known bacteria problems exist. 
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Table 28. Agriculture implementation goals.  

Agricultural goals 

¶ Eliminate impacts of agriculture on water quality in the EFLR. 
 

¶ Implement agricultural BMPs necessary to protect water quality in the lower and middle 
watershed (river miles 0 to 20 ï specifically McCormick, Brezee, Lockwood, Riley, Jenny, 
Mason, Yacolt, and Rock Creek North) where known bacteria problems exist. The East 
Fork Lewis River Source Assessment identified Brezee and McCormick Creeks as the top 
priority areas for bacteria reduction.  Rock Creek North, Jenny, Riley, and Lockwood 
Creek are secondary priorities. Mason and Yacolt Creek are also priorities for bacteria 
reduction 

 

¶ Prioritize agricultural outreach and implementation in the lower and middle watershed 
(river miles 0 to 20 ï specifically McCormick, Brezee, Lockwood, Riley, Jenny, Mason, 
Yacolt, and Rock Creek North) where known bacteria problems exist.  

 

¶ Develop and implement a Pollution Identification and Correction program that supports 
long-term identification and improvement of agricultural properties contributing to bacteria 
pollution in surface waters. 
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Table 29. Agriculture implementation actions.  

AG1 Proactive Nonpoint Source Investigation 

AG1.1 Proactively investigate and identify properties with NPS water quality concerns in 
the lower and middle EFLR watershed, where known bacteria issues exist. (River 
miles 0 to 20 ï specifically McCormick, Brezee, Lockwood, Riley, Jenny, Mason, 

Yacolt, and Rock Creek North).  

AG1.3 Complete watershed evaluation, windshield surveys and desktop analysis to 
develop a list of properties with NPS water quality issues that would benefit from a 
site visit, technical assistance, conservation planning, or implementation of BMPs. 
Send letters to property owners and refer to Clark Conservation District to address 

bacteria pollution.  

AG2 Site Visits 

AG2.1 Complete site visits at all properties in the EFLR watershed with NPS water quality 
concerns to assess and document water quality issues, provide technical 

assistance, and identify opportunities for water quality BMP implementation. 
Prioritize streamside agricultural landowners with livestock and no riparian 

vegetation for initial outreach efforts.  

AG2.2 Work with the Washington State Department of Agriculture Dairy Nutrient 
Management Program and the Food Safety Program to inspect the dairy and egg-

laying facility in the EFLR to identify potential sources of NPS pollution. Ensure 
manure management and any land application of manure or biosolids is occurring 

in a manner protective of water quality. 

AG2.3 Complete site visits and inspections at all wineries in the EFLR to identify bacteria 
and temperature pollution problems. Identify opportunities to implement source 

control best practices for bacteria and temperature, including management of fruit 
waste and management of manure land applied as compost or fertilizer. Prioritize 
visiting wineries with large ponds attracting geese, which potentially contribute to 

bacteria pollution and thermal loading. If appropriate, encourage proper wastewater 
treatment practices and coverage by the Ecology winery general permit.   

AG2.4 Complete site visits at all produce producers and orchards in the watershed to 
educate and encourage the implementation of source control measures.  

AG3 Technical Assistance  

AG3.1 Provide technical assistance for the planning, design, and implementation of eligible 
water quality BMPs and stream restoration activities to all property owners with 
NPS water quality challenges in the EFLR. Document technical assistance in a 

letter outlining necessary corrective action and implementation needed to address 
water quality concerns.  

AG3.2 Identify water quality improvement projects that are eligible for Ecology, NRCS, 
Clark CD, RCO or other funding.  

AG3.3 Provide technical assistance to support manure lagoon decommissioning and 
management in the watershed.  
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Table 30. Agriculture implementation actions (cont.) 
 

AG4 Conservation Planning 

AG4.1 Complete site-specific conservation plans targeted to water quality BMP 
implementation on all properties in the EFLR with NPS pollution concerns. Prioritize 

agricultural landowners with livestock for initial planning efforts. 

AG4.2 Identify opportunities for off-stream watering, livestock feeding, waste management 
BMPs, livestock exclusion fencing, heavy use area protection, pasture 

management, and riparian restoration on farms.  

AG5 Implementation ï Agricultural BMPs  

AG5.1 Implement appropriate livestock BMPs on properties in the EFLR with NPS water 
quality concerns. These include off-stream watering, livestock feeding, waste 

management BMPs, livestock exclusion fencing, and riparian restoration.  Utilize 
the Voluntary Clean Water for Agriculture Guidance for implementation support. 

AG5.2 Where appropriate, utilize Ecology funding, NRCS, RCO or Clark CD funding to 
implement BMPs on private property.  

AG6 Public Education and Outreach 

AG6.1 Implement agricultural education and outreach efforts in the EFLR.  Focus on 
subwatersheds with known bacteria issues. 

AG6.2 Connect NPS agricultural education to soil health, mud management, pasture 
health, erosion, flooding, protecting private property, restoring salmon habitat, and 

enhancing recreational opportunities in the EFLR. 

AG6.3 Host more agricultural workshops and events. Prioritize hosting workshops in the 
watershed boundaries and target advertisements to residents living in the 

watershed to increase attendance.  

AG6.4 Develop and host new agricultural workshops for Clark County including BMPs for 
equestrian owners, horse boarding facilities, alpaca farms, and small farmers with 
livestock in urban areas. Workshops targeted towards small acreage landowners 

are a priority.  

AG6.5 Provide landowners renting the Conservation Districtôs poultry processing unit, 
manure spreader equipment, and participating in the manure exchange program or 

annual native plant sale with education on water quality BMPs. 

AG6.6 Update printed agricultural education materials. When appropriate, translate 
materials for other languages and make them accessible. 

AG6.7 Provide education on best practices for water withdrawals, irrigation, water-use 
efficiency, off-stream watering facilities, and the negative impacts of constructed 

ponds for agriculture.  
Focus on how these efforts benefit water temperatures, streamflow restoration, and  

salmon recovery.  Provide technical assistance to farmers with water resource 
challenges, including any irrigation districts in the watershed. 

AG6.8 Develop new videos to educate the public on agricultural BMPs to improve water 
quality.  

AG6.9 Create public private partnerships for agricultural education and outreach with local 
feed, agriculture supply stores, and real estate agencies specializing in agricultural 

and equestrian properties.  

 
 
 
 
 



Publication XX-XX-XXX  DRAFT EFLR Water Cleanup Plan (ARP) 
Page 60 August 2020  

Table 31. Agriculture implementation actions (cont.) 

AG6 Public Education and Outreach 

AG6.10 Form relationships with Clark County Executive Horse Council, the Alpaca 
Association of Western Washington, Clark-Cowlitz County Farm Bureau, Pacific 

Northwest Poultry Association, the Northwest Livestock Commission, Washington 
Cattle Feeders Association, Future Farmers of America, 4H programs, the Center 

for Agriculture, Science, and Environmental Education, veterinarians, and others to 
promote education and outreach on agricultural BMPs for water quality 

AG6.11 Provide educational information on agricultural BMPs at Clark County Fair and the 
Washington State Horse Expo.  

AG6.12 Increase outreach to Clark County residents to raise awareness and utilization of 
Ecologyôs Environmental Incident Reporting system (ERTS) to report NPS pollution 

complaints. 

AG7 Pollution Identification and Correction 

AG7.1 To support PIC program administration, establish a PIC Program Interlocal 
Agreement or Memorandum of Understanding, PIC Program Coordinator, Advisory 

Group, Charter, or Governance Structure. 

AG7.2 Establish a PIC Program Flowchart and Chain-of-Command, which describes an 
enforcement process and regulatory backstop. 

AG7.3 Complete land use analysis and mapping. Establish geographic prioritization and 
project scope. Complete watershed evaluation and windshield surveys to support 

prioritization.  

AG7.4 Develop protocols for site visits and property inspections and outline how technical 
and financial assistance will be provided. Establish clear criteria for how properties 

will be prioritized for investigation, outreach, and implementation. 

AG7.5 Develop a Quality Assurance Project Plan (QAPP) for bacteria monitoring, which 
incorporates new E. coli standard. Select initial monitoring locations, and 
determine thresholds for confirming bacteria hotspots and a threshold for 

resampling. Additionally, develop an investigative sampling and source tracing 
process. 

AG7.6 Develop protocols for site visits, NPS surveys, illicit discharge detection and 
elimination, shoreline surveys, and property investigations. 

AG7.7 Conduct outreach to agricultural landowners and stakeholders that have the 
potential to impact water quality. Provide technical assistance to agricultural 

landowners to design and construct BMPs necessary for water quality 
improvement. Administer funding for livestock BMP implementation. Conduct initial 

and follow-up site visits to ensure proper installation, use, and maintenance of 
water quality BMPs. 

AG7.8 Develop a communication, education, and outreach strategy to support agricultural 
PIC efforts. 

AG7.9 Develop an evaluation process to measure success. Develop implementation 
targets and criteria to measure progress, as well as a long-term effectiveness-

monitoring plan. 
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Table 32. Agriculture implementation actions (cont.) 

AG8 Other 

AG8.1 Secure local funding from Clark County and municipalities to support Clark 
Conservation District and local agricultural assistance organizations.  

AG8.2 Update mapping to identify where water quality improvement projects have been 
implemented and where landowners are spreading manure. Include soil suitability 

mapping for land application of bio solids (lagoon decommissioning drainage class 
soils). 

AG8.2 Through the NRCS Southwest Local Working Group and Regional Conservation 
Partnership Program (RCPP), prioritize the EFLR for additional planning and 

implementation support. Work with the Washington State Conservation 
Commission to prioritize resources for Southwest Washington and Clark County to 

implement water quality activities.  

AG8.3 Implement best practices from Ecologyôs Voluntary Clean Water Guidance for 
Agriculture.  

AG8.4 Calculate expected load reductions from implementation of livestock BMPs and 
report to Ecology and EPA.  

AG8.5 Track implementation and complete effectiveness monitoring to assess water 
quality improvement post-implementation.  

AG8.6 Implement source control BMPs to reduce NPS agricultural runoff in stormwater.  

AG8.7 Update local codes and ordinances to address agricultural discharges to water 
quality and manure management.  
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Milestones, targets, and timelines for agriculture 

Table 33. Agriculture milestones, targets, and timelines. 

Agriculture Milestones Target Date 

Proactive Nonpoint Source Investigation  

Complete proactive NPS investigation of priority tributaries in the EFLR by 
2025. 

2025 

Site Visits  

Complete site visits to 100% of priority properties the EFLR by 2025, 
targeting properties in the Brezee, McCormick, and Jenny, watersheds. 

2025 

Technical Assistance  

Provide technical assistance to 100% of livestock owners and agricultural 
landowners by 2030. 

2030 

Conservation Planning  

Complete conservation plans targeted towards water quality BMP 
implementation on 100% of agricultural properties with livestock by 2030.  

2030. 

Implementation ï Livestock Best Management Practices  

Implement Agricultural BMPs on 100% of agricultural properties by 2035.  2035 

Public Education and Outreach  

Utilize Community Based social marketing practices to complete education 
and outreach to 100 % of property owners in the EFLR by 2025. 

2025 

Educate 100% of small acreage landowners in the EFLR on water quality 
BMPs by 2030. 

2030 

Criteria to measure progress on agriculture 

An annual survey will be sent to implementing partners to track and measure implementation 
progress on agriculture. Information collected from the annual survey will be used to develop 
an annual report. Every five years, an EFLR Progress Report will be published as a part of the 
adaptive management process. This report will be used to track implementation progress, and 
update implementation actions. Relevant metrics will also be tracked through any grant 
projects supporting implementation in the EFLR. The following criteria should be utilized to 
measure progress on agricultural implementation. If WQS and goals outlined in this Water 
Cleanup Plan are not achieved by 2030, Ecology will work with the EPA to evaluate if a 
traditional TMDL is needed in the EFLR. 
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Table 34. Agricultural criteria to measure progress on implementation.  

 
Agriculture Criteria to Measure Progress 

Number of livestock removed from direct access to streams. 

Number of willing landowners implementing water quality BMPs. 

Number of completed conservation plans geared towards water quality BMPs. 

Number of site visits completed. 

Number of technical assistance letters sent. 

Number of landowners completing agricultural BMP implementation. 

Total amount of cost share dollars spent in the EFLR on voluntary conservation practices. 

Lineal feet or river miles of livestock exclusion fencing implemented.  

Number of homeowners implementing NRCS EQIP or CREP projects on their properties. 

Quantity of manure managed or removed in the watershed. 

Acres of pasture improved. 

Number of agricultural BMPs implemented in the watershed. 

Manure lagoons decommissioned. 

Number of enforcement actions and compliance outcomes.  

Dollars spent on agricultural implementation.  

Bacteria and temperature monitoring.  

Number of landowners attending agriculture workshops. 

River miles of riparian restoration implemented on agriculture properties.   

 

Funding and partnerships for agriculture 

The Department of Ecology provides funding for agricultural BMPS through the Water Quality 
Combined Funding Program. The following agricultural BMPs are currently eligible for Ecology 
funding. The full list of eligible BMPs may be updated annually when new information or 
technology becomes available. In addition to these BMPs, Ecology also funds implementation of 
riparian buffers that are beneficial for water quality. Additional guidance on agricultural BMPs 
should be referenced in the Voluntary Clean Water Guidance for Agriculture.  
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Table 35. Ecology funding for agriculture implementation.  

Best 
Management 

Practice 

Description 

Livestock 
Exclusion 

Fencing  

Livestock exclusion fencing protects riparian areas from impacts due to 
livestock activities in and around streams. In addition to fencing, recipients of 
this funding are required to plant the buffer between the stream and fencing 

setback with native trees and shrubs to provide a higher level of water quality 
improvement.  

Livestock Off-
stream 

Watering 
Facilities 

A livestock owner uses off-stream watering to provide an alternative source 
of watering when fencing or other methods exclude livestock from streams in 
order to protect water quality. Recipients of this funding must also implement 

livestock exclusion fencing and riparian plantings in conjunction with off-
stream watering facilities.   

Livestock 
Feeding 

BMPs 

Livestock feeding and waste management BMPs support the relocation of 
livestock activities that threaten water quality. Eligible livestock BMPs include 

heavy use area protection and associated fencing, waste storage facilities, 
and windbreaks. Grass filter strips are eligible as needed around heavy use 
areas, when located outside riparian areas. Livestock exclusion fencing and 

riparian restoration is a required prerequisite for projects that relocate 
livestock and must meet the minimum setback requirements. 

Conservation-
Based Tillage 

Systems 

Conservation-based tillage systems that are consistent with Ecologyôs 
Voluntary Clean Water Guidance for Agriculture guidance are eligible for 

financial assistance. 

Pollution 
Identification 

and 
Correction 

Pollution Identification and Correction (PIC) programs work to protect and 
restore water quality by finding and fixing sources of bacteria, Eligible PIC 
program activities often include pollution source identification surveys and 

sampling, mapping, water quality monitoring, outreach, and BMP 
implementation. 

Technical 
Assistance 

and 
Conservation 

Plans for 
Water Quality 

Ecology may reimburse the costs associated with project-specific planning 
and technical assistance for planning, design, and implementation of eligible 
water quality BMPs or riparian restoration. In-depth planning or engineering 

designs on private property may require a landowner agreement prior to 
significant investment. 

 

Information on BMP costing can be obtained by contacting 9ŎƻƭƻƎȅΩǎ ƎǊŀƴǘ ǇǊƻƧŜŎǘ managers 
and financial managers. The USDA NRCS also serves as a strong resource for BMP cost 
estimation. To achieve WQS in the EFLR, significant financial investment is needed to address 
water quality impacts from agriculture. More information on estimated costs to address 
agricultural sources of bacteria is outlined in Chapter 6. The following organizations are working 
to address agricultural challenges in the watershed. 
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Table 36. Agriculture implementing organizations and partners.  

Implementation Stakeholders 

Primary 
organizations 

Clark Conservation District and Washington State University Extension. 

Partners  Watershed Alliance of Southwest Washington, Washington State 
University Extension, Washington State Conservation Commission, 

United State Department of Agriculture (USDA) Natural Resource 
Conservation Service (NRCS), USDA Farm Service Agency, Clark 

County Public Works Code Enforcement, Clark County Public Health, 
Clark County Animal Control, Washington State Department of 

Agriculture, and Washington State Department of Ecology.  
.  
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Stormwater  

Introduction 

Stormwater is one of the primary sources of bacteria pollution in the EFLR watershed. In the 
East Fork Lewis River Source Assessment, the second highest bacteria concentrations measured 
in the watershed were discharging from a stormwater outfall in the City of La Center. This 
ǎǘƻǊƳǿŀǘŜǊ ƻǳǘŦŀƭƭ ŘǊŀƛƴǎ [ŀ /ŜƴǘŜǊΩǎ downtown and urban growth area before discharging to 
Brezee Creek, near river mile four of the EFLR mainstem. Samples collected from this outfall 
have regularly exceeded WQS since 2005-2006. The bacteria concentrations measured at this 
outfall were almost six times higher than the applicable water quality standard, with 100 
percent of samples exceeding water quality criteria year-round. Additionally, the highest 
bacteria levels measured in the watershed are located in McCormick Creek. The McCormick 
Creek subwatershed is experiencing rapid urbanization and development due to population 
growth in the City of Ridgefield.  

Priorities for stormwater management in the EFLR include bacteria source tracing, illicit 
discharge detection and elimination (IDDE) programming, bacteria source control activities, and 
comprehensive stormwater management planning. Adoption of the Stormwater Management 
Manual for Western Washington for development standards and stormwater operations is also 
a priority, in non-permitted areas.  Focusing these efforts in the Brezee Creek and McCormick 
Creek subwatersheds where the highest bacteria concentrations have been measured, and 
where there are significantly more impervious surfaces and stormwater infrastructure, is a 
priority. The following table outlines stormwater impervious levels in the EFLR watershed. 
Priority is to implement retrofits on approximately 1,810 acres of impervious surfaces, which is 
approximately 10 percent of the total imperviousness in the watershed, and close to the total 
ŀŎǊŜǎ ǿƛǘƘƛƴ ǘƘŜ /ƛǘȅ ƻŦ [ŀ /ŜƴǘŜǊΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴΣ ƻǊ ǘƘŜ ǘƻǘŀƭ ŀƳƻǳƴǘ ƻŦ ŎƻƳƳŜǊŎƛŀƭ ŀƴŘ 
industrial land uses in the watershed.  
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Table 37. Stormwater impervious surfaces in the EFLR watershed.  

Impervious Surface Type  Acres  

100% industrial land uses 735 

100% of commercial land use  1,075 
 

100% of City of La Center  1,677 
 

100% of commercial and industrial land uses 1,810 
 

10% of total impervious surfaces  1,873 
 

25% of total impervious surfaces 4,683 
 

50% of total impervious surfaces  9,366 
 

Acres with impervious densities greater than 10%  12,585 
 

Total impervious surfaces 18,731 

 

Addressing stormwater impacts in these subwatersheds will require close coordination with 
local jurisdictions, including the Cities of La Center and Ridgefield, which do not have Municipal 
Stormwater Permits or programs in place. Coordination with Clark County and the Washington 
Department of Transportation is also necessary.  The following list summarizes stormwater 
facts in the EFLR.  

Table 38. Stormwater facts in the EFLR watershed.  

 Stormwater facts.  

¶ Clark County has as Phase I Stormwater Permit. 

¶ City of Battle Ground has Phase II Stormwater Permit. 

¶ WSDOT has stormwater permit to implement Highway Runoff Manual.  

¶ Cities of Ridgefield, La Center, and Yacolt do not have stormwater permit.  

¶ 8% impervious land cover in watershed. 

¶ 18,731 acres of developed land cover in watershed.  

¶ 12,585 acres with impervious surfaces at densities greater than 10% 

¶ 96-acre increase in road impervious surfaces outside of urban growth areas between 
2001 and 2016.  

¶ 4.9% increase in impervious surfaces (non-road) between 2001 and 2016. 

¶ 9,956 building footprints located in 364 acres of critical areas. 

¶ 787 building footprints located in 26 acres of shoreline management area.   

¶ 47% population increase in watershed since 2000. 

¶ Between 2000 and 2018, population has increased by 259% in Ridgefield, 124% in 
Battle Ground, 101% in La Center, and 69% in Yacolt. 

¶ Between 2004 and 2018 Urban Growth Boundaries have increased by 84% in Battle 
Ground, 83%  in Ridgefield , 160% La Center, and 37% in Yacolt  

 



Publication XX-XX-XXX  DRAFT EFLR Water Cleanup Plan (ARP) 
Page 68 August 2020  

Western Washington Municipal Stormwater Permit 

The Western Washington Municipal Stormwater Permit requires local governments to manage 
and control stormwater runoff so that it does not pollute downstream waters. In the EFLR 
watershed, there are three municipal stormwater permittees. Clark County has a Phase I 
municipal stormwater permit, which regulates discharges in unincorporated counties with 
populations of 100,000 or more people in the 1990 census. The City of Battle Ground has a 
Phase II permit, which is implemented in jurisdictions with over 10,000 residents. The 
Washington Department of Transportation (WSDOT) also implements the Highway Runoff 
Manual on state roads. Other municipalities in the watershed that do not have stormwater 
permits are the City of Ridgefield, La Center, and Yacolt.  

Stormwater jurisdictions and permits 

City of La Center  

The Brezee Creek subwatershed is a priority for stormwater implementation work in the EFLR 
watershed. Two jurisdictions have stormwater infrastructure in the Brezee Creek 
subwatershed. These jurisdictions include unincorporated Clark County and the City of La 
Center. Unincorporated Clark County has a Phase I Municipal Stormwater Permit requiring the 
implementation of stormwater BMPs, including Illicit Discharge Detection and Elimination 
(IDDE) programming, stormwater outfall screening and mapping, and source control activities.  

The City of La Center does not have a stormwater permit; therefore, all stormwater activities 
and programs implemented by the city are voluntary and proactive. La Center has expressed 
interest in completing more proactive stormwater work. For example, the City has recognized 
the value in developing a comprehensive stormwater management plan to support capital 
improvement and asset management programs, and to guide long-term investment in 
stormwater infrastructure. To achieve stormwater goals, La Center adopted a stormwater 
utility in 2019 to generate a local source of revenue to fund future construction, operation, and 
maintenance needs. La Center is also interested in developing a private stormwater facility 
inspection and maintenance program, and an illicit discharge detection and elimination 
program. As of August 2020, the City of La Center has not adopted the Stormwater 
Management Manual for Western Washington stormwater standards or operations. The City is 
currently utilizing the 1992 Stormwater Management Manual for Puget Sound Basin for 
implementation and design standards. 

Other jurisdictions with stormwater impacts in the EFLR include the City of Battle Ground, the 
Washington Department of Transportation (WSDOT), and the City of Ridgefield. The City of 
Battle Ground is under the Western Washington Phase II Municipal Stormwater Permit, which 
is implemented in portions of the Middle EFLR watershed. Since 2004, the urban growth 
boundary in the City of Battle Ground has increased by 84 percent. Priorities for long-term 
stormwater reimplementation in Battle Ground include bacteria source control, illicit discharge 
detection and elimination, and implementation of low impact development. 
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Washington Department of Transportation  

The Washington State Department of Transportation (WSDOT) implements its Municipal 
Stormwater Permit in all Phase I and II areas. WSDOT tracks permit implementation data 
including a features inventory, BMP type and location, outfalls, conveyance mapping, and 
IDDEs. This data is available upon request. WSDOT is also required to implement its Highway 
Runoff Manual statewide. In the Highway Runoff Manual, WSDOT has identified BMPs for 
waterbodies with TMDLs and category 5 listings. These best practices should be implemented in 
the EFLR watershed. Highways and state routes under WSDOT jurisdiction include Interstate-5 
(I-5), which crosses the EFLR near Paradise Point State Park; state route 503 (SR-503) which 
bisects the middle watershed near Lewisville Park; and state route 502 (SR-502) which runs 
parallel to the river in the southern portion of the watershed. ²{5h¢Ωǎ I-5 northbound EFLR 
Bridge Replacement project, at river mile 0.75 is set to begin in 2022. The project will eliminate 
direct stormwater discharge to the EFLR. WSDOT is exploring opportunities to implement water 
quality education at Paradise Point State park beneath the bridge. WSDOT has also established 
stormwater retrofit priorities in Clark County, including a location within the EFLR watershed 
along state route 502 at Mill Creek. While not yet funded, the retrofit will be funded in one of 
ǘƘǊŜŜ ǿŀȅǎ ŀǎ ƻǳǘƭƛƴŜŘ ƛƴ ²{5h¢Ωǎ {ǘƻǊƳǿŀǘŜr Retrofit Management Plan. WSDOT has also 
identified two fish passage barriers along state route 503, which are not prioritized because 
they are outside of the Puget Sound fish passage injunction area. However, these locations will 
be corrected as funding allows. WSDOT also has active wetland mitigation sites in the 
watershed ǘƘŀǘ ƛǘ ƳƻƴƛǘƻǊǎΦ ¢ƘŜǎŜ ƭƻŎŀǘƛƻƴǎ ŎƘŀƴƎŜ ƻǾŜǊǘƛƳŜΦ ²{5h¢Ωǎ ¢a5[ [ŜŀŘ may be 
contacted to request data or to explore partnership opportunities. 

City of Ridgefield 

The City of Ridgefield also has stormwater impacts in the EFLR, specifically in the McCormick 
Creek subwatershed. Ridgefield does not have a municipal stormwater permit, and has not 
adopted the Stormwater Management Manual for Western Washington. The implementation 
of stormwater BMPs ǿƛǘƘƛƴ wƛŘƎŜŦƛŜƭŘΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴ ǿƻǳƭŘ ōŜ ōŜƴŜŦƛŎƛŀƭ ǘƻ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƛƴ 
rapidly developing and urbanizing portions of the EFLR.  

Clark County 

The Clark County Stormwater Management Plan describes how stormwater and related water 
quality issues are managed. This plan is updated each year and describes many of the actions 
identified in the EFLR Water Cleanup Plan in detail. The primary stormwater infrastructure 
owned by Clark County in the EFLR watershed are roads and ditches. Between 2001 and 2016, 
impervious surfaces from road infrastructure have increased by 96 acres in the watershed. 
Clark County plans to update its mapping and inventory of roads and ditches in the watershed 
in the next few years. In the past, Clark County has implemented stormwater needs assessment 
studies, water quality monitoring, and stream health reporting in the watershed. Clark County 
also has a Canine for Clean Water program, which provides education to dog owners about 
proper management and disposal of pet waste. According to the program, Clark County has 
over 110,000 dogs adding more than 13,000 tons of pet waste to Clark County watersheds each 
year through stormwater runoff. Pet waste is a major priority for stormwater source control 
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activities in the EFLR. Implementation of pet waste facilities is one best management practice 
ǘƻ ǊŜŘǳŎŜ ōŀŎǘŜǊƛŀ ŦǊƻƳ /ƭŀǊƪ /ƻǳƴǘȅΩǎ ǇŜǘǎΦ  

Stormwater source control 

The Phase I and Phase II Municipal Stormwater permit requires the development, 
implementation, and management of source control programs to prevent and reduce the 
discharge of NPS pollutants to stormwater systems. Source Control programs often include the 
implementation of operational, structural, and treatment BMPs at pollution generating land 
use types, businesses, and activities. The Municipal Stormwater Permit requires 
implementation of source control BMPs. Structural and non-structural BMPs for bacteria and 
temperature source control are outlined in the Stormwater Management Manual for Western 
Washington. Inspections of pollutant generating land uses are required to ensure source 
control ordinances and BMPs are implemented. 

Priority businesses for stormwater source control in the EFLR are businesses that have the 
potential to produce bacteria and increase water temperatures. These businesses include, but 
are not limited to, Animal Care Services, Food and Kindred Products, Commercial Composting, 
and Water and Sewer Districts and Departments. Agricultural and residential land uses are a 
priority due to the potential for bacteria pollution from livestock and pets. The most important 
Source Control practices in the EFLR watershed are listed below.   

¶ Correct illicit discharge to storm drains (IDDE). 

¶ Address pet waste and goose waste. 

¶ Prevent pollution from commercial animal handling areas, nurseries and greenhouses, 
commercial composting, and fertilizer applications. 

¶ Implement preventative maintenance and good housekeeping. 

Source Control implementation in the EFLR should be targeted to watersheds where known 
bacteria pollution exists. Field staff completing monitoring, NPS investigation, inspections, or 
pollution identification and correction activities should be trained to implement Stormwater 
Source Control programs. Some elements of source control programs relevant to the EFLR are 
as follows. 

¶ Update and make source control ordinances or enforcement programs effective. 

¶ Identify and inventory publicly and privately owned institutional, commercial, and 
industrial sites, which have the potential to generate pollutants to stormwater systems.  

¶ Require the application of source control BMPs for pollutant generating sources 
associated with existing land uses and activities.  

¶ Implement operational, structural, or treatment BMPs, to manage pollutant-generating 
sources. 

¶ Implement an inspection program for sites identified. Inspect businesses or sites 
identified in the source control inventory to assess BMP effectiveness and compliance 
with source control requirements. Sites should be prioritized for inspection based on 
their land use category, potential for pollution generation, and proximity to receiving 
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waters, or to address an identified pollution problem within a specific geographic area or 
sub-basin. All sites identified through credible complaints should be inspected. 

¶ Implement a progressive enforcement policy to require sites to come into compliance 
with stormwater requirements within a reasonable time.  

¶ Enforce source control ordinance. 

¶ Provide education and technical assistance on source control programs. 

¶ Train staff who are responsible for implementing the Source Control Program to conduct 
source control activities. 

¶ Prioritize agricultural and residential land uses, and businesses that generate bacteria 
and temperature pollution for source control activities 

Illicit discharge detection and elimination (IDDE)  
The Phase I and Phase II Municipal Stormwater Permit requires the development, 
implementation, and management of Illicit Discharge Detection and Elimination (IDDE) 
programs to prevent, detect, characterize, trace, and eliminate illicit connections and illicit 
discharges into stormwater. IDDE implementation in the EFLR should be targeted to watersheds 
where known bacteria pollution exists and specifically for Brezee Creek. Field staff completing 
monitoring, NPS investigation, inspections, or pollution identification and correction activities 
should be trained to implement IDDE programs. Training should include information on IDDE 
investigation methods such as dye testing, smoke testing, and stormwater televising. The 
development of survey protocols for shoreline and IDDE investigation is also needed. Some 
elements of IDDE programs are listed below. 

¶ Implement an ordinance, appropriate policies or other regulatory mechanism to prohibit 
illicit discharges into the stormwater system, and an enforcement plan to ensure 
compliance. 

¶ Implement an ongoing program designed to detect and identify non-stormwater 
discharges and illicit connections into stormwater systems, which includes procedures for 
conducting investigations. 

¶ Maintain a storm-sewer system map showing the locations of all known storm drain 
outfalls and discharge points. 

¶ Develop procedures for reporting and correcting or removing illicit connections, spills 
and other illicit discharges when they are suspected or identified. Illicit connections and 
illicit discharges can be identified through techniques including field screening, 
inspections, complaints or reports, construction inspections, maintenance inspections, 
source control inspections, or monitoring information. 

¶ Develop a public hotline or other telephone number for public reporting of spills and 
other illicit discharges.  

¶ Develop an ongoing training program for all municipal field staff, who might come into 
contact with or observe an illicit discharge or connection to the stormwater system, on 
the identification and procedures for reporting and responding to the illicit discharge or 
connection. 
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¶ Implement an ongoing program designed to address illicit discharges and connections. 
The program shall include procedures for tracing the source of an illicit discharge; and 
procedures for eliminating the discharge, including notification of appropriate authorities  

¶ Conduct screening for illicit connections using the most up-to-date Illicit Connection and 
Illicit Discharge Field Screening and Source Tracing Guidance Manual. 

¶ Conduct field inspections and visually inspect for illicit discharges at all known 
stormwater outfalls and discharge points.  

¶ Implement procedures to identify and remove illicit discharges.  

¶ Provide staff training or coordinate with existing training efforts to educate staff on 
proper BMPs for preventing illicit discharges. 

¶ Eliminate any illicit connections identified. 

Implementing IDDE and source control in Brezee and 
McCormick Creeks  

In December of 2018, there were multiple illicit connections identified in the City of La Center, 
where sanitary sewer infrastructure was directly connected to the municipal stormwater 
system. These connections were identified through routine stormwater maintenance after 
detecting an odor from a manholeΦ [ŀ /ŜƴǘŜǊΩǎ tǳōƭƛŎ ²ƻǊƪǎ ǘŜŀƳ ǊŜǎǇƻƴded promptly to the 
issue, and submitted an Environmental Incident Report (ERTS). Clark County Public Health 
responded to the report, and worked with La Center to fix the problem. During the correction 
process, homeowners were required to immediately stop using household sanitary systems. 
Temporary portable sanitation facilities were provided to homeowners. Clark Regional 
Wastewater District provided the City with technical assistance to survey the stormwater 
system to identify potential illicit discharges and cross connections. Multiple cross connections 
were identified in a subdivision built in 2017. The contractor who built the subdivision was 
notified and worked quickly to correct the illicit connections.  

Through this process, an opportunity to prevent illicit cross connections was identified for 
future implementation. In the past, the same color pipes were used to install sanitary sewer 
and stormwater infrastructure.  La Center is planning to update its building code to require 
different colored pipes and unique stamping to distinguish sanitary and stormwater system 
infrastructure. Additionally, the City is now requiring a more thorough inspection process 
before new homes are occupied.  

Although the cross connections were identified and corrected, additional investigation is 
needed to ensure that all illicit cross connections and discharges in the /ƛǘȅ ƻŦ [ŀ /ŜƴǘŜǊΩǎ 
jurisdiction are eliminated. Initial focus should be placed on the Brezee Creek drainage where 
bacteria issues have persisted since 2005 and 2006. Bacteria levels in Bolen Creek, which drains 
the northern portion of La Center, are currently unknown and need to be investigated. These 
two tributaries were investigated ǘƘǊƻǳƎƘ 9ŎƻƭƻƎȅΩǎ NPS monitoring efforts. In 2020, high 
bacteria levels were ŎƻƴŦƛǊƳŜŘ ŀǘ ƻǘƘŜǊ ƭƻŎŀǘƛƻƴǎ ƛƴ [ŀ /ŜƴǘŜǊΩǎ ǎǘƻǊƳǿŀǘŜǊ ǎȅǎǘŜƳ through 
NPS investigation and monitoring. To address these issues, the City of La Center should conduct 
more system-wide field investigations, screening, and surveying to identify and correct 



Publication XX-XX-XXX  DRAFT EFLR Water Cleanup Plan (ARP) 
Page 73 August 2020  

potential problems. Additional information to support the development of an Illicit Discharge 
Detection Program in the City of La Center and Brezee Creek is listed below. 

¶ Map the stormwater and sewer infrastructure network, including ditches and 
stormwater treatment and flow control BMPs.  

¶ Identify and map contributing areas to stormwater outfalls in Brezee Creek including La 
/ŜƴǘŜǊ ŀƴŘ /ƭŀǊƪ /ƻǳƴǘȅΩǎ ǎǘƻǊƳǿŀǘŜǊ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŘǊŀƛƴƛƴƎ ǘƻ ǎǘƻǊmwater outfalls in 
Brezee Creek; and the number of homes connected to municipal sewer versus septic 
systems. 

¶ Complete a septic system records assessment. Understand septic system inspection, 
operation, and maintenance records, as well as information about septic system design, 
age, condition, and inspection frequencies.  

¶ Utilize comprehensive stormwater planning to develop a stormwater management plan 
for La Center, which includes and IDDE and Source Control programs.  

Opportunities for La Center to collaborate with Clark County and other jurisdictions to 
implement an IDDE program are encouraged due to shared jurisdiction in the Brezee Creek 
subwatershed. Opportunities for cross-jurisdictional training, interlocal agreements, and 
resource sharing are also recommended to build local capacity and expertise. The following 
Clark County activities will support future IDDE work in the EFLR watershed. 

¶ Updating stormwater outfall and ditch mapping in the East Fork Lewis River. 

¶ Updating /ƭŀǊƪ /ƻǳƴǘȅΩǎ {ǘǊŜŀƳ IŜŀƭǘƘ wŜǇƻǊǘ in the EFLR. 

¶ Revisiting Stormwater Needs Assessment Program Reports for Brezee Creek. 

¶ /ƭŀǊƪ /ƻƴǎŜǊǾŀǘƛƻƴ 5ƛǎǘǊƛŎǘΩǎ ƛmplementation of the new Poop Smart Clark Pollution 
Identification and Correction Program.  

To increase stormwater resources, La Center should develop a comprehensive Stormwater 
Management Plan, which would enable the city to understand the location and condition of its 
stormwater system assets, and prioritize future infrastructure investments and maintenance 
needs. Stormwater Management Planning would also support IDDE work in Brezee Creek, and 
prioritize areas for implementation of source control BMPs to reduce bacteria pollution.  

La Center should also adopt the Stormwater Management Manual for Western Washington for 
its stormwater standards and operations. Proactively adopting and implementing the Manual 
could help the City prepare for future stormwater management needs and impending 
stormwater permit issuance. Between 2000 and 2018, population has increased by 101 percent 
in La Center, and between 2004 and 2018, ǘƘŜ ŎƛǘȅΩǎ ǳǊōŀƴ ƎǊƻǿǘƘ ōƻǳƴdary has increased by 
160 percent.  

Participation in the new Poop Smart Clark, Pollution Identification and Correction (PIC) Program 
in partnership with Clark Conservation District, Clark County, Watershed Alliance, and 
Washington State University Extension is also recommended to address bacteria issues in the 
stormwater system. Engaging with the Stormwater Partners for Southwest Washington may 
also help La Center leverage stormwater resources and experience from other municipalities in 
the region. As of 2021, La Center is currently developing an Interlocal Agreement with Clark 
County to continue stormwater monitoring and IDDE work in its municipal stormwater system. 
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La Center plans to implement microbial source tracking to identify what type of bacteria is 
currently entering the stormwater system. La Center is also including water quality education in 
local newsletters to educate residents on best practices for managing pet waste and livestock 
waste.  

Impervious surfaces and development 

The EFLR watershed is experiencing significant urbanization, population growth, and 
development. The cities of Ridgefield and La Center are some of the fastest growing 
municipalities in Washington. According to the East Fork Lewis River Habitat Pilot Study, the 
watershed has experienced a 47 percent increase in population since 2000.  

Currently, eight percent of the watershed is impervious. Watersheds health is considered 
threatened when impervious land cover exceeds 10 percent. In total, the watershed has 18,731 
acres of developed land cover. Approximately 12,585 acres have impervious landcover densities 
that are greater than the 10 percent target. In 2019, there were 9,956 building footprints in the 
watershed, on 364 acres of critical areas. Around 787 of these building footprints were in 26 
acres of shoreline management areas.  

 In 2010, Clark County completed a Stream Health Report, which included a land cover 
assessment of subwatersheds. Subwatersheds with over 10 percent hard surfaces are priorities 
for stormwater management.  These subwatersheds are located in the ƭƻǿŜǊ ŀƴŘ ƳƛŘŘƭŜ 
ǿŀǘŜǊǎƘŜŘ ŀƴŘ ƛƴŎƭǳŘŜ .ǊŜȊŜŜΣ aŎ/ƻǊƳƛŎƪΣ WŜƴƴȅΣ [ƻŎƪǿƻƻŘΣ aŀǎƻƴΣ 5ŜŀƴΣ aƛƭƭΣ ŀƴŘ wƻŎƪ 
/ǊŜŜƪ bƻǊǘƘΦ {ǳōǿŀǘŜǊǎƘŜŘǎ ŜƴǘŜǊƛƴƎ ǘƘŜ 9C[w ƳŀƛƴǎǘŜƳ ŀǘ ǊƛǾŜǊ ƳƛƭŜǎ лΣ оΦмфΣ ŀƴŘ тΦнр ŀǊŜ 
ŀƭǎƻ ǇǊƛƻǊƛǘƛŜǎΦ Implementation of Low Impact Development (LID) practices, which maximize 
stormwater infiltration, can help achieve pollution reduction goals and help detain runoff form 
impervious surfaces. Table 39 summarizes the estimated stormwater impervious densities in 
EFLR watershed.  
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Table 39. Impervious land cover in the EFLR subwatersheds, 2010.  

Subwatershed Percent impervious surfaces  

Lower Watershed  

Brezee Creek  16 

Jenny Creek 12 

McCormick Creek 19 

EFLR RM 0.00 18 

EFLR RM 3.19 15 

Middle Watershed  

Dean Creek 13 

Lockwood Creek 10 

Mason Creek 11 

Mill Creek 20 

Rock Creek North 10 

EFLR RM 7.25 19 

EFLR RM 15.75  9 

Upper Watershed   

 Cedar Creek 5 

Big Tree Creek 9 

Rock Creek South (Lower) 5 

Rock Creek South (Upper) 5 

Yacolt Creek 8 

EFLR RM 21.4 6 

EFLR RM 26.3 5 

 

Stormwater enforcement 

9ŎƻƭƻƎȅΩǎ Ǝƻŀƭ ƛǎ ǘƻ ǿƻǊƪ ǿƛǘƘ ǎǘŀƪŜƘƻƭŘŜǊǎ ǘƻ ŀŎƘƛŜǾŜ ǾƻƭǳƴǘŀǊȅ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǎǘŀǘŜ ƭŀǿ ŀƴŘ 
the WQS. Ecology invests heavily in technical and financial assistance and provides multiple 
opportunities and pathways for stakeholders to proactively address pollution problems before 
enforcement is pursued. Ecology uses regulatory authority as a backstop when technical and 
financial assistance efforts fail to address identified pollution problems. Any person who 
violates or creates a substantial potential to violate any part of the Water Pollution Control Act, 
is subject to an enforcement order from Ecology pursuant to RCW 90.48.120. 

If WQS are not achieved through implementation of BMPs for stormwater outlined in this 
Water Cleanup Plan, a traditional TMDL study will be required in the EFLR.  

Stormwater implementation 

To achieve clean water in the EFLR, meet WQS, and support recreational uses, it is necessary to 
address water quality impacts from stormwater. The following implementation tables outline 
goals and actions for stormwater implementation in the EFLR. The long-term vision is to achieve 
a high level of stormwater management in the watershed, resulting in the implementation of 
illicit discharge, detection, and elimination, and bacteria source control activities. To achieve 
this goal, local organizations should prioritize stormwater implementation efforts in the lower 
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watersheds where known bacteria problems exist, and in subwatersheds where impervious 
land cover exceeds 10 percent. Technical and financial assistance should be provided to the City 
of La Center and Ridgefield to develop and implement stormwater best practices in the most 
critical water quality areas.  

Table 40. Stormwater implementation goals. 

Implementation goals 

 

¶ Prioritize stormwater implementation in the lower and middle watershed, focusing on 
Brezee and McCormick Creeks, and subwatersheds with imperious surfaces over 10 
percent.  
 

¶ Achieve a high level of stormwater management in the EFLR by implementing 
structural and non-structural stormwater BMPs to manage runoff from impervious 
surfaces. Prioritize implementation of BMPs on pollutant generating impervious 
surfaces, directly discharging to the EFLR from pollutant generating land use types, 
businesses, and activities.  

 

¶ Develop and implement comprehensive stormwater management planning in the 
watershed, which prioritize the implementation of structural and non-structural 
stormwater BMPs, including Source Control and illicit discharge detection and 
Elimination programs, resulting in the elimination of stormwater impacts on water in 
the EFLR. 

 

¶ Permitted jurisdictions, WSDOT Clark County (Phase I) and the City of Battle Ground 
(Phase II) prioritize the EFLR for implementation of stormwater management 
practices, programs, and projects.  
 

¶ Non-permitted communities in the EFLR watershed, including La Center, Ridgefield, 
and Yacolt; should implement proactive and voluntary stormwater management 
measures to protect and improve water quality in the EFLR.  
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Table 41. Stormwater implementation actions.  

SWM1 Illicit Discharge Detection and Elimination Programs  

SWM1.1 Implement Illicit Discharge Detection and Elimination (IDDE) programs in the 
EFLR through Phase I and Phase II stormwater permit programs, and voluntary, 

proactive stormwater management activities.  Prioritize implementation of IDDE in 
subwatersheds that have known bacteria and temperature impairments, focusing 

first on Brezee and McCormick Creek subwatersheds. 

SWM1.2 Support the development of an Illicit Discharge Detection Program in the City of 
La Center and Brezee Creek by mapping the stormwater and sewer infrastructure 

network; including ditches and stormwater treatment, and flow control BMPs.  
Identify and map contributing areas to stormwater outfalls in Brezee Creek 

including La Center and Clark Countyôs stormwater infrastructure draining to 
stormwater outfalls in Brezee Creek; and the number of homes connected to 

municipal sewer versus septic systems. Utilize comprehensive stormwater 
planning to develop and implement IDDE and Source Control programs in La 

Center.  
 

SWM1.3 Develop and implement local ordinances or other regulatory mechanism to 
prohibit non-stormwater, illicit discharges into the stormwater system. Implement 

appropriate policies prohibiting illicit discharges and an enforcement plan to 
ensure compliance. Establish an ongoing program designed to detect and identify 
non-stormwater discharges and illicit connections into stormwater systems, which 

includes procedures for conducting investigations. 
 

SWM1.4 Maintain a storm-sewer system map showing the locations of all known storm 
drain outfalls and discharge points. 

SWM1.5 Develop procedures for reporting and correcting or removing illicit connections, 
spills and other illicit discharges when they are suspected or identified.  

Establish procedures for addressing pollutants entering the stormwater system 
from an interconnected, adjoining system. Illicit connections and illicit discharges 

can be identified through techniques including field screening, inspections, 
complaints or reports, construction inspections, maintenance inspections, source 

control inspections, or monitoring information.  

SWM1.6 Implement an ongoing program designed to address illicit discharges and 
connections. The program shall include procedures for tracing the source of an 

illicit discharge; and procedures for eliminating the discharge, including 
notification of appropriate authorities  

SWM1.7 Develop a public hotline or other telephone number for public reporting of spills 
and other illicit discharges.  

 

SWM1.8 Develop an ongoing training program for all municipal field staff, who might come 
into contact with or observe an illicit discharge or connection to the stormwater 

system, on the identification and procedures for reporting and responding to the 
illicit discharge or connection. Provide staff training or coordinate with existing 

training efforts to educate staff on proper BMPs for preventing illicit discharges. 
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Table 42. Stormwater implementation actions (cont.) 

SWM1 Illicit Discharge Detection and Elimination Programs  

SWM 1.9 Conduct screening for illicit connections using the most recent Illicit Connection 
and Illicit Discharge Field Screening and Source Tracing Guidance Manual. 

Conduct field inspections and visually inspect for illicit discharges at all known 
stormwater outfalls and discharge points. Eliminate any illicit connections 

identified. 
  

SWM2 Source Control 

SWM2.1 Implement source control programs in the EFLR through Phase I and Phase II 
stormwater permit programs, and voluntary stormwater management activities.  

SWM2.2 Prioritize implementation in subwatersheds that have known bacteria and 
temperature impairments. Target land uses that have the potential to generate 

bacteria and temperature pollution for implementation of operational and 
structural BMPs for source control.  

SWM2.3 Implement operational and structural source control BMPs from the Stormwater 
Management Manual for Western Washington that address bacteria and 

temperature.  

SWM2.4 Implement source control BMPs for pet waste; goose waste; commercial animal 
handling areas; preventative maintenance and good housekeeping; nurseries and 

greenhouses; commercial composting, pools, spas, hot tubs, and fountains; and 
fertilizer application.. 

SWM2.5 Prioritize the following business types for source control activities: food and 
kindred products, animal care services, commercial composting, and water and 

sewer districts and departments.  

SWM2.6 Focus implementation of pet and goose waste BMPs at parks, public recreation 
areas, campgrounds, day use areas and wineries in the EFLR watershed. 

SWM3 Stormwater Management Planning  

SWM3.1 Develop and implement a comprehensive stormwater management plan for 
watersheds in the City of La Center and Ridgefieldôs jurisdictions. Minimally, 

stormwater management plans should include strategies for public education and 
outreach, public involvement and participation, illicit discharge detection and 

elimination, construction stormwater, post-construction stormwater management, 
and pollution prevention and good housekeeping for municipal operations.  
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Table 43. Stormwater implementation actions (cont.) 
 

SWM3 Stormwater Management Planning  

SWM3.2 Complete comprehensive stormwater management planning to support capital 
improvements and asset management programs. Planning efforts may include: 

¶ Inventorying and mapping all facilities and assets including pollutant 
generating impervious surfaces, drainage areas, outfalls, conveyance 
structures, ditches, and roads.  

¶ Assessing the condition of all assets and facilities to inform capital 
improvement and asset management programs. 

¶ Prioritizing facility upgrades, based on the condition and criticality of 
infrastructure 

¶ Prioritizing investments where the largest water quality benefits will be 
achieved. 

¶ Requiring LID principles and BMPs are implemented when updating, 
revising, and establishing new development-related codes, rules, 
standards, or other enforceable documents. 

¶ Implement development-related codes, rules, standards, or other 
enforceable documents to minimize impervious surfaces, native 
vegetation loss, and stormwater runoff. 

¶ Utilizing the Low Impact Development Code Update and Integration 
Toolkit to incorporate stormwater management into local planning efforts. 

SWM4 Education and Outreach 

SWM4.1 Implement stormwater education which generate public awareness, inspires 
stewardship and effects behavior change to improve water quality. Utilize 
community based social marketing practices to identify and target priority 

populations for stormwater education with culturally specific and appropriate 
messaging.  

SWM4.2 Increase stormwater education and outreach on pet waste management and 
disposal, how to prevent illicit discharges, source control actions, and how 

stormwater management impacts water quality. Utilize Clark Countyôs Canines 
for Clean water program to amplify education on how pet waste impacts water 

quality. Consider opportunities to collaborate with animal service providers 
including groomers, boarders, and veterinarians to increase public awareness.  

Increase pet waste facilities in the watershed and access to dog waste bags. 
When possible, partner with local solid waste authority, such as Clark County 

Green Neighbors, to develop an ordinance that requires pet owners pick up 
waste at least once weekly, or more often as necessary using a bag, and 

disposing in a sealed trash container. 

SWM4.3 Provide education on yard care and yard waste management techniques that 
are protective of water quality.  

SWM4.4 Educate homeowner associations on best practices for maintenance and 
management of private stormwater facilities and how proper management and 

investment in facilities benefits local water quality. 
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Table 44. Stormwater implementation actions (cont.) 

SWM4 Education and Outreach 

SWM4.5 Educate the development community on low impact development and 
opportunities to co-locate vegetation and stormwater management requirements 

in development projects. 

SWM4.6 Educate local governments on the benefits of proactive stormwater management 
and best practices for incorporating stormwater management and low impact 

development into municipal programs 

SWM4.7 Utilize the Stormwater Messaging Toolkit and Resource Reservoir for stormwater 
education and outreach.  

SWM4.8 Implement a stormwater drain-stenciling program as a public education and 
outreach tool in the EFLR.  

SWM5 Other Stormwater Best Management Practices 

SWM5.1 Implement stormwater BMP setback requirements for BMPs located near septic 
systems to prevent impacts to sanitary infrastructure and bacteria loading to 

surface waters. 

SWM5.2 Implement BMPs and source control activities to prevent bacteria from entering 
Underground Injection Control (UIC) wells. 

SWM5.3 Achieve minimum stormwater management and design requirements for new 
development and redevelopment in the EFLR, as prescribed by the Stormwater 

Management Manual for Western Washington.  

SWM5.4 Implement private facility inspections and maintenance programs in the EFLR to 
ensure stormwater infrastructure in residential areas are functioning optimally.  

SWM5.5 Implement recommended flow control, runoff treatment, LID, Source Control, and 
Construction BMPs as outlined by the Western Washington Stormwater 

Management Manual.  

SWM5.6 Implement Low Impact Development (LID) to maximize infiltration in the EFLR 
watershed.  

SWM5.7 Implement stormwater BMPs that promote infiltration. Avoid detention and 
ponding BMPs that can contribute to warm water temperatures. BMPs most 

appropriate for bacteria and temperature impairments are outlined in the 
Stormwater Management Manual for Western Washington and the Department of 

Transportationôs Highway Runoff Manual.  

SWM5.8 Prioritize subwatersheds with over 10 percent impervious cover for stormwater 
management activities. From the 2010 Clark County Stream Health Report, 

Brezee, Jenny, McCormick, Dean, Lockwood, Mason, Mill, Rock Creek North, 
and EFLR RMôs 0, 3.19, and 7.25 are priorities for stormwater management. 

SWM5.9 Calculate expected load reductions from implementation of stormwater 
management activities and report to Ecology and EPA.  

SWM5.10 Implement best practices for local yard waste disposal programs to prevent 
bacteria loading to surface waters.  

SWM5.11 Implement source control practices for dumpsters to prevent pollution to surface 
waters. 

SWM5.12 Ensure proposal disposal of decant from street sweeping and street waste 
vehicles.  

 

https://www.pugetsoundstormgroup.org/Toolkit.aspx?no=521&DocID=QO69z02P5AQ%3d
https://pugetsoundstormgroup.org/
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Table 45. Stormwater implementation actions (cont.) 

SWM Other Stormwater Best Management Practices 

SWM5.13 Implement best practices from the Highway Runoff Manual for stormwater 
management on roads. Where possible, eliminate direct stormwater discharges 

from effective impervious surfaces and direct discharges from road infrastructure 

SWM5.14 Update roads, ditches, and outfall mapping in the EFLR. 

SWM5.15 Preserve natural areas to promote infiltration, restore streamflow, and increase 
groundwater recharge, to help provide sources of cool groundwater inputs to the 

EFLR.  

SWM5.16 Retrofit existing impervious surfaces and bring old stormwater facilities up to 
modern design standards. 

SWM5.17 Pursue Stormwater Financial Assistance Program funding to implement 
stormwater facilities and activities in the EFLR watershed. 

SWM5.18 Continue implementation of construction stormwater, industrial stormwater, and 
sand and gravel permit requirements in watershed.  

 

Milestones, targets, and timelines for stormwater 

Table 46. Stormwater milestones, targets, and timelines.  

Stormwater Milestones Target Date  

Illicit Discharge Detection and Elimination   

Identify and correct 100% of illicit discharges and cross connections in 
the City of La Centerôs urban drainage by 2025.  

2025 

Complete IDDE screening of all stormwater outfalls in the EFLR by 
2025. 

2025 

Source Control  

Complete a source control inventory of the EFLR watershed by 2025. 
 

2025 

Implement source control best practices in the EFLR by 2030. 2030 

Stormwater Management Planning  

Develop stormwater management plan for City of La Center by 2025.  
 

2025 

Voluntarily adopt Stormwater Management for Western Washington and 
modern stormwater design standards in the City of La Center and 

Ridgefield by 2025.  
 

2025 

Other Stormwater Best Management Practices  

Complete updated mapping of Clark County road, ditch, and stormwater 
infrastructure by 2025.  

 

2025 

Implement priority stormwater facility retrofits by 2030. 2030. 

Other  

Implement dog waste facilities at all public parks in the watershed by 
2025.  

2025 

Increase enrollment of dog owners in the EFLR in the Canine for Clean 
Water Program by 2025.  

2025 
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Criteria to measure stormwater implementation progress.   

An annual survey will be sent to implementing partners to track and measure stormwater 
implementation progress. Information collected from the annual survey will be used to develop 
an annual report. Every five years, an EFLR Progress Report will be published as a part of the 
adaptive management process, to track implementation progress, and update implementation 
actions. The following criteria should be utilized to measure progress on stormwater 
management implementation. If WQS and goals outlined in this Water Cleanup Plan are not 
achieved by 2030, Ecology will work with the EPA to evaluate if a traditional TMDL is needed in 
the EFLR. 

Table 47. Stormwater criteria to measure progress on implementation.  

Stormwater Management Criteria to Measure Progress 

Total acres of impervious surfaces with stormwater facilities for water quality treatment and 
flow control implemented.  

Number of illicit discharges or cross connections identified and corrected. 

Number of stormwater facility retrofits implemented in the watershed. 

Development of stormwater management plans, stormwater capital improvements and asset 
management plans in the watershed. Implementation of priorities identified in stormwater 

plans.  

Number of source control inspections and technical assistance meetings completed.  

Number of residents implementing stormwater BMPs on private property.  

Number of dogs entered into the Canines for Clean Water Program. Number of new dog 
waste facilities implemented.   

Acres of natural shoreline implemented for goose waste source control.  

Miles of stormwater infrastructure mapped, surveyed, and tested.  

Number of new stormwater plans, policies, procedures, and protocols developed in non-
permitted areas.  

Number of homes with IDDE activities implemented  

Acres of land managed under stormwater management plan or program. 

Total acres or percent impervious surfaces. 

Dollars spent on stormwater management activities (capital investment, asset management, 
maintenance).  

Dollars generated by new stormwater utility.  

Bacteria monitoring and water temperature.  

 

Funding and partnerships for stormwater 

The Department of Ecology provides funding for stormwater activities and facilities through the 
Water Quality Combined Funding Program. The full list of eligible BMPs may be updated 
annually when new information or technology becomes available.  
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Table 48. Ecology funding for stormwater implementation.  

Best Management Practice Description 

Stormwater facility projects Stormwater facility projects provide water quality benefits by 
treating and providing flow control for water generated from 

impervious surfaces associated with urban development, 
such as roads and buildings. Planning, prioritization, design, 

and construction of stormwater facility projects are eligible for 
funding. 

Stormwater activity projects  Stormwater activity projects provide water quality benefits by 
creating behavior change, preventing future impacts to water 
bodies, and protecting and restoring natural systems. Grant 
funding for stormwater activity projects should enhance, not 

replace, current local water quality efforts and stormwater 
management program requirements.  

 
Information on BMP costing can be obtained by contacting 9ŎƻƭƻƎȅΩǎ ƎǊŀƴǘ ǇǊƻƧŜŎǘ ƳŀƴŀƎŜǊǎ 
and financial managers. To achieve WQS in the EFLR, significant financial investment is needed 
to address water quality impacts from stormwater. More information on estimated costs to 
address stormwater challenges is outlined in Chapter 6. The following organizations are 
working on stormwater related issues in the watershed. 

Table 49. Stormwater implementation organizations and partners.  

Implementation Stakeholders 

Primary 
organizations 

City of La Center, City of Ridgefield, Clark County Clean Water Division, 
City of Battle Ground, Yacolt.. 

Partners  Clark Conservation District and Washington State University Extension, 
Stormwater Partners for Southwest Washington, Watershed Alliance of 

Southwest Washington, Clark County Public Health, Clark County 
Animal Control, and Washington State Department of Ecology.  
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Riparian Restoration 

Introduction 

No monitoring locations in the EFLR watershed met temperature WQS in 2005 and 2006. Efforts 
to lower warm water temperatures are important to protect aquatic life and support salmon 
recovery. Riparian forest restoration is one of the primary strategies needed to increase shade 
and lower warm water temperatures in the EFLR. 

Today, there are around 2,000 acres of Clark County owned property that have been preserved 
for conservation and restoration purposes. Much of this public land is located in riparian areas 
along the EFLR mainstem, providing significant opportunities for restoration. An additional 
9,000 acres have been identified for future acquisition and preservation. Multiple restoration 
projects have been implemented in the watershed to increase tree canopy and enhance natural 
resources, however, more work is needed. These projects have been funded through the 
5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ŎƻƭƻƎȅΩǎ ²ŀǘŜǊ vǳŀƭƛǘȅ /ƻƳōƛƴŜŘ CǳƴŘƛng program, the Recreation 
/ƻƴǎŜǊǾŀǘƛƻƴ hŦŦƛŎŜΩǎ {ŀƭƳƻƴ wŜŎƻǾŜǊȅ ǇǊƻƎǊŀƳΣ Clark County, Clark Public Utilities, local 
conservation programs, and by private landowners. Most of these projects are located in the 
middle and lower watershed. 

The upper EFLR watershed has significant forested landcover. In 2016, the EFLR had around 
74,505 acres of private and public forestlands. From 2004 to 2018, around 27,472 acres were 
permitted for harvest by the Department of Natural Resources. The watershed has an 
estimated 11,135 acres of wetlands, and 132,266 acres of non-impervious surfaces. In addition 
to riparian restoration, ƻǘƘŜǊ ŎƻƭŘπǿŀǘŜǊ ŜƴƘŀƴŎŜƳŜƴǘ ǇǊƻƧŜŎǘǎ ǎǳŎƘ ŀǎ ǿŜǘƭŀƴŘ ǊŜǎǘƻǊŀǘƛƻƴΣ 
ŦƭƻƻŘǇƭŀƛƴ ǊŜŎƻƴƴŜŎǘƛƻƴΣ ǎǘǊŜŀƳŦƭƻǿ ǊŜǎǘƻǊŀǘƛƻƴΣ ŀƴŘ ŎƻƭŘπǿŀǘŜǊ ǊŜŦǳƎƛŀ ŜƴƘŀƴŎŜƳŜƴǘ ŀǊŜ ŀƭǎƻ 
ƛƳǇƻǊǘŀƴǘ ŦƻǊ ƭƻƴƎπǘŜǊƳ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŀƴŘ ǎŀƭƳƻƴ ǊŜŎƻǾŜǊȅΦ ¢ƘŜǎŜ ŀŘŘƛǘƛƻƴŀƭ ǎǘǊŜŀƳŦƭƻǿ 
ǊŜǎǘƻǊŀǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ƻǳǘƭƛƴŜǎ ƛƴ ǘƘŜ {ǘǊŜŀƳŦƭƻǿ wŜǎǘƻǊŀǘƛƻƴ /ƘŀǇǘŜǊΦ  

! ǎǳƳƳŀǊȅ ƻŦ ǊƛǇŀǊƛŀƴ ǊŜǎǘƻǊŀǘƛƻƴ ŦŀŎǘǎ ƛƴ ǘƘŜ 9C[w ƛǎ ƭƛǎǘŜŘ ōŜƭƻǿΦ 

Table 50. Riparian restoration facts in the EFLR. 

Riparian restoration facts.  

¶ 85 percent system potential riparian vegetation.  

¶ 27 percent shade deficit in lower watershed.  

¶ 35 percent average shade deficit in middle watershed. 

¶ 26 percent average shade deficit in upper watershed. 

¶ River miles 9 to 13 have shade deficits over 40 percent. 

¶ 2,000+ acres of conservation land in watershed through Clark County Legacy Lands 
program.  

¶ 9,000+ acres planned for acquisition.  

¶ 74,505 acres of forestland in 2016 

¶ 27,472 acres of forestland permitted for harvest from 2004-2018.  
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System Potential Vegetation 

According to the East Fork Lewis River Source Assessment, the system potential riparian 
vegetation that can be achieved in the EFLR is 85 percent tree canopy cover. System potential 
riparian vegetation is defined as the vegetation that can be achieved without human 
disturbance, based on climate, elevation, soil properties, plant biology and hydrologic 
processes. This target can be achieved by planting trees on all land that is not already paved or 
developed.  

Lƴ /ƭŀǊƪ /ƻǳƴǘȅΣ ǊƛǇŀǊƛŀƴ Ƙŀōƛǘŀǘ ƛǎ ŘŜŦƛƴŜŘ ōȅ ƳŜŀǎǳǊƛƴƎ ŦǊƻƳ ǘƘŜ ǎǘǊŜŀƳΩǎ ƻǊŘƛƴŀǊȅ ƘƛƎƘ ǿŀǘŜǊ 
mark to the edge of the 100-year floodplain; or the area that is 250 feet from streams mapped 
as shorelines of statewide significance; 200 feet from fish bearing streams; 100 feet from non-
fish bearing perennial streams; and 75 feet from non-fish bearing seasonal streams. 

From river mile 0 to 7 in the EFLR, the primary tree species present are deciduous trees. The 
average 100-year tree height potential is around 75 feet, with an estimated overhang potential 
of approximately 7.5 feet. From river mile seven to the headwaters, the primary tree species 
are conifers. The average 100-year tree height potential is around 150 feet, with an estimated 
overhang potential of approximately 15 feet. To maximize tree canopy and shade in the EFLR, it 
is important to consider how channel orientation and site conditions can effect restoration 
success and maximize shade. Current resources available to identify appropriate buffer widths 
ŦƻǊ ǊƛǇŀǊƛŀƴ ǊŜǎǘƻǊŀǘƛƻƴ ŀǊŜ 9ŎƻƭƻƎȅΩǎ Riparian Buffer Width Map, the Department of Natural 
Resources Forest Practices Application Mapping Tool, and the Washington Department of Fish 
ŀƴŘ ²ƛƭŘƭƛŦŜΩǎ SalmonScape mapping application. Based on recommendations in 2021, riparian 
buffers on the mainstem EFLR should be at least 100 feet wide to support water quality and 
salmon recovery. More guidance on riparian restoration and best practices for buffer 
implementation will be published in the future Voluntary Clean Water Guidance for Agriculture. 
The long-term goal is to achieve system potential riparian vegetation, maximum site potential 
tree height, and maximum overhang potential in the watershed.  

The following table summarizes the total miles and acres of riparian buffers in the EFLR 
watershed. If every river mile has and 100-foot buffer planted, there is an estimated 1,510 
acres of riparian land in the watershed, with the potential to support over 3 million trees.   

Table 51. Estimated riparian restoration areas in the EFLR watershed.  

Riparian restoration  River 
miles  

Acres Estimated number of 
trees (2,000 per are)  

Riparian restoration 
mainstem  

64.6 783 acres 1,566,000 

Riparian restoration 
tributaries  

60  727 acres  1,454,000 

TOTAL 124.6 1,510 acres 3,020,000 

 

 

 

http://www.arcgis.com/home/webmap/viewer.html?webmap=d5478a4aaf704d81bac63ffc934e1549
https://fpamt.dnr.wa.gov/default.aspx
https://apps.wdfw.wa.gov/salmonscape/
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Shade Deficit Analysis 

In the East Fork Lewis River Watershed Source Assessment, a shade deficit analysis was 
completed on the ǊƛǾŜǊΩǎ mainstem to identify priority locations where riparian forest 
restoration and tree planting projects are needed to increase shade and help lower water 
temperatures.  Shade deficits were calculated by subtracting effective shade, which is the total 
amount of solar radiation that is prevented from reaching the surface water, from potential 
shade. The priority area for tree planting projects is the middle watershed (RM 5.7-20.3), which 
has an average shade deficit of 35 percent. The middle watershed is also where some of the 
warmest water temperatures were measured in the Source Assessment. 

Since this analysis was completed in 2005 and 2006, multiple restoration projects have been 
implemented in the EFLR watershed. How these projects have increased shade and reduced 
water temperatures is currently unknown. Future effectiveness monitoring and repeated shade 
deficit analysis is needed to measure how restoration activities are impacting water 
temperature and shade levels.  

In the remainder of this section, results from the shade deficit analysis completed in the EFLR 
Source Assessment are described for the lower, middle, and upper EFLR watershed. These 
results help prioritize where future riparian restoration efforts should be targeted on the 
mainstem EFLR.  
 

Lower watershed shade deficit results 

The lower EFLR watershed (RM0-5.7) has the least effective shade, and the lowest potential 
shade. The potential shade that can be achieved is 35 percent and the average effective shade 
is 8 percent. The average shade deficit in the lower watershed is 27 percent. River miles 4-5 and 
5-6 are priorities for riparian restoration and enhancement, with shade deficits exceeding 30 
percent. The site-potential tree height in the lower watershed is approximately 75 feet tall, with 
a 7.5-foot overhang. 

Table 52. Shade deficit results in the lower watershed.  

River Mile Average 
Potential Shade 

(%) 

Average Effective 
Shade (%) 

Average Shade Deficit (%) 

1-2 24 13 9 

2-3 32 7 25 

3-4 39 9 28 

4-5 37 3 34 

5-6 42 
 

8 
 

36 

TOTAL 35% 8% 27% 

 

Most of the riparian land in the lower watershed is part of the EFLR Greenway, which is owned 
ōȅ /ƭŀǊƪ /ƻǳƴǘȅΩǎ Legacy Lands program. Most of the properties on the south side of the river 
are in public ownership, and many of the parcels on the north side of the river are privately 
owned. Riparian restoration projects on public property should be prioritized on the south side 
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of the river. Outreach to private landowners to encourage planting projects should be focused 
to the north side of the river.  Clark County recommends that woody vegetation is not planted 
below the 12-foot contour line due to presence of freshwater marsh habitat, downstream of 
river mile six. Additionally, due to presence of Oregon Ash, Clark County has prioritized planting 
diverse tree species in riparian areas to help increase tree canopy resiliency to invasive species.  

Lower Columbia Estuary Partnership and Clark Public Utilities have completed multiple riparian 
restoration projects on public property in the lower watershed. Trees planted during these 
projects are still maturing, and will likely have positive impacts on shade levels in the lower 
watersheds. Once the trees have matured, effectiveness monitoring should be completed to 
measure how restoration activities have effected water quality.  

Middle watershed shade deficit results 
The middle watershed has the highest shade deficit in the EFLR. In the middle watershed, the 
potential shade that can be achieved is 63 percent and the average effective shade is 28 
percent. This results in an average shade deficit of 35 percent in the middle watershed 

Shade deficits exceeding 40 percent are located between river miles 9-10, 10-11, 11-12 and 12-
13. River miles with shade deficits over 30 percent are located between river miles 6-7, 7-8, 13-
14, and 16-17, and 19-20. Upstream of river mile 7, the primary species is conifer, which have a 
site potential tree height of 150 feet, and an overhand potential of 15 feet.  

Table 53. Shade deficit results in the middle watershed.  

River Mile Average Potential 
Shade (%) 

Average Effective 
Shade (%) 

Average Shade 
Deficit (%) 

6-7 47 15 31 

7-8 42 5 36 

8-9 42 12 30 

9-10 54 15 40 

10-11 65 21 40 

11-12 55 13 45 

12-13 67 16 49 

13-14 72 39 37 

14-15 70 43 29 

15-16 69 40 25 

16-17 71 36 38 

17-18 71 41 28 

18-19 74 46 27 

19-20 80 47 34 

TOTAL 63% 28% 35% 

 

The middle watershed has less publicly owned property compared to the lower watershed. 
Most public property is located between river miles 6 to 14, and most privately owned property 
is located between river miles 14 to 20. Many organizations have focused restoration activities 
on the middle watershed, including Clark Public Utilities and the Lower Columbia Estuary 
tŀǊǘƴŜǊǎƘƛǇΩǎ wƛŘƎŜŦƛŜƭŘ tƛǘǎ ¢ŜŎƘƴƛŎŀƭ !ŘǾƛǎƻǊȅ /ƻƳƳƛǘǘŜŜΦ ¢ƘǊƻǳƎƘ ǘƘƛǎ ŎƻƳƳƛǘǘŜŜΣ [/9t ƛǎ 
developing restoration alternatives for river miles 7 to 10 to restore abandoned sand and gravel 
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mining facilities. Additionally, Watershed Alliance and Clark County are implementing 
environmental and recreational improvements at Lower Daybreak Park, located between rivers 
miles 9 and 10. While restoration efforts on public properties are occurring in the middle 
watershed, additional restoration activities in the middle watershed should still be pursued. 
Outreach to private landowners is also important to enhance riparian connectivity between 
public and privately owned land.  

Upper watershed shade deficit analysis results 
The Upper EFLR is the most forested portion of the watershed with significant state, federal, 
and private forestlands. The potential shade that can be achieved in the upper watershed is 82 
percent, with a site-potential tree height of 150 feet. The average effective shade is 56 percent, 
resulting in a shade deficit of 26 percent in the upper watershed.   

While the upper watershed has the lowest average shade deficit, there are still opportunities to 
increase effective shade. Priority river miles for riparian forest restoration activities include 
river miles 20-21, 21-22, 27-28, 29-30, and 30-31, which have average shade deficits over 30 
percent.  

Table 54. Shade deficit results in the lower watershed.  

River Mile Average Potential 
Shade (%) 

Average Effective 
Shade (%) 

Average Shade 
Deficit (%)  

20-21 73 40 32 

21-22 69 36 34 

22-23 73 50 25 

23-24 82 59 22 

24-25 78 54 25 

25-26 82 62 21 

26-27 82 52 27 

27-28 87 55 34 

28-29 85 59 26 

29-30 87 57 30 

30-31 89 61 30 

31-32 91 72 21 

32-33 94 80 13 

TOTAL 82% 56% 26% 

 

Clark County has some public property in the upper watershed, including Lucia Falls and 
Moulton Falls Regional Parks. The US Forest Service also manages Sunset Falls campground 
near the watershed boundary. Horseshoe Falls is also currently a target for acquisition along 
with the Yacolt Burn area. Most of the public land in the upper watershed is located between 
river miles 21 and 25.  While there is significantly more private property in the upper 
watershed, there are significant state and federally owned forestlands, which are subject to 
management by Forest Practices regulations. Forest practices can help ensure riparian 
management zones and buffer remain intact for fish and wildlife, and that harvested lands are 
replanted. Efforts to educate private forest owners and provide conservation-planning services 
are a priority. Clark Conservation District employs a stewardship forester staff person to help 
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private landowners manage and conserve private timberlands. Private landowner outreach 
should be prioritized between river miles 25 and 33.  

Forested land cover in EFLR tributaries 

The East Fork Lewis River Source Assessment completed a shade deficit analysis for the 
mainstem, but did not complete a shade analysis for tributaries. Additional information and 
assessment is needed to understand riparian restoration needs on EFLR tributaries, as no 
monitoring sites on EFLR tributaries met temperature WQS in 2005 to 2006.  Currently, there 
are an estimated 20 to 30 miles of tributaries, which need riparian buffers planted. In addition 
to low shade, many of these tributaries have man-made ponds that have been constructed near 
private residences. There are an estimated 350 acres of manmade ponds needing 
decommissioning and restoration on EFLR tributaries. Restoration to enhance cold-water on 
tributaries is critical to achieving temperature WQS in the mainstem EFLR.  

In 2010, Clark County completed a Stream Health Report, which included a land cover 
assessment of subwatersheds.  This assessment provides a starting point for prioritizing 
tributaries for riparian restoration. Subwatersheds with less than 40 percent forest cover are a 
priority for riparian restoration. These subwatersheds are located in the lower and middle 
watersheds and include Brezee, McCormick, Dean Creek, and Mill Creeks; and subwatersheds 
entering the EFLR mainstem at river miles 0, 3.19, and 7.25. Outreach to private landowners to 
promote tree-planting projects are a priority in these subwatersheds.  
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Table 55. Forested landcover in the EFLR subwatersheds.  

Subwatershed Percent Forested 

Lower Watershed  

Brezee Creek  38 

 Jenny Creek 40 

McCormick Creek 20 

 EFLR RM 0.00 28 

 EFLR RM 3.19 23 

Middle Watershed  

 Dean Creek 37 

Lockwood Creek 45 

 Mason Creek 41 

Mill Creek 29 

Rock Creek North 54 

EFLR RM 7.25 36 

EFLR RM 15.75  89 

Upper Watershed   

Cedar Creek 88 

Big Tree Creek 51 

  Rock Creek South (Lower) 85 

Rock Creek South (Upper) 85 

Yacolt Creek 52 

EFLR RM 21.4 76 

 EFLR RM 26.3 84 

 

Riparian forest implementation efforts 

Clark County Legacy Lands Program  

Clark CoǳƴǘȅΩǎ [ŜƎŀŎȅ [ŀƴŘǎ tǊƻƎǊŀƳ Ƙŀǎ ǿƻǊƪŜŘ for 30 years to acquire, protect, and restore 
natural resources, and critical areas in Clark County. Since its inception, the program has 
purchased over 2,000 acres of conservation areas in the EFLR. The EFLR has been a long-term 
focus area for the Legacy Lands program, due to the significant role this watershed plays in 
long-term recovery of ESA listed salmonid populations in the Lower Columbia River Basin. 
Through the Legacy Lands program, there are multiple regional parks and trail systems 
providing recreational use and enjoyment for residents and visitors in Clark County. Clark 
County works with Columbia Land Trust on conservation and acquisition projects.   

As of 2021, properties under Clark County Legacy Lands ProgramΩs ownership in the EFLR 
include:  

¶ Lower East Fork Lewis River Greenway. 

¶ Lower East Fork Lewis Wildlife Area. 

¶ La Center Bottoms, Mimsi Marsh. 

¶ Becker-Lower Dean Creek. 

¶ Lower Daybreak Park. 

¶ Lewis River Ranch. 
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¶ Camp Lewisville (Camp Hope). 

¶ Lucia Falls North and South. 

¶ Moulton Falls. 

¶ Lewis and Clark Regional Trail Corridor. 

¶ Rock Creek Natural Area. 

¶ Habersetzer ς Upper East Fork Lewis River. 

Some of these areas are open for passive recreation such as hiking, fishing, birding, and 
boating; and others are conservation areas that are closed to public access to protect critical 
natural resource areas. Areas closed for recreation, may provide opportunities for restoration 
and volunteer stewardship activities. Efforts to enhance riparian restoration on these 
properties should be pursued. 

In 2017, Clark County Board of Councilors authorized the issuance of $7 million dollars in bonds 
to purchase 10 more properties for the Legacy Lands program. Six of these properties are in the 
EFLR. Acquisition of these properties will add over 9,000 acres of publicly owned conservation 
lands to the watershed. Listed in the following table are current acquisition priorities as of 
2020. A longer list of acquisition priorities is listed in Chapter 6 of this plan.  

Table 56. Future acquisitions in the EFLR.  

Properties Sponsor Acres Description 

East Fork 
Lewis River 
ï Mason 

Creek 

Clark 
County  

65 Implementing sixth highest rated salmon recovery 
project of 55 identified in the Lower East Fork Lewis 

River Aquatic Habitat Restoration Plan.  

La Center ï 
Bolen Creek 

La Center 5.48 Acquiring a key link in the Cityôs Trails and Pathway 
Plan, connecting northern portions of La Center to the 

river. 

Lewis River 
Ranch ï 
Phase 2 

Clark 
County 

160 Expanding an 89-acre legacy land between Daybreak 
and Lewisville Park to serve unmet recreational 

demands.  

Yacolt Burn 
Forest ï 
Phase 1 

Columbia 
Land Trust  

8,445 Acquiring a conservation easement to ensure high 
quality forest lands are committed to timber production 

and open to public access.  

East Fork 
Lewis River 

Optimists  

Columbia 
Land Trust 

43 Protect significant resources along East Fork Lewis 
river and enable continued use of property for a youth 

camp.  

Rock Creek 
Forest 

Columbia 
Land Trust 

362 Acquire a conservation easement to ensure high quality 
forestlands, and critical steelhead habitat, are 

committed to long-term timber production.  

TOTAL  9080.48  

 

The following projects are restoration efforts that are currently underway by Clark County as of 
2021. In addition to restoration projects, Clark County also provides stewardship of Legacy 
Lands through maintenance and invasive species treatment, removal, and management.  
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Lower Daybreak Master Plan ɀ Manley Creek Restoration  

Lower Daybreak Park is a 112-acre Clark County Regional Park located on the mainstem EFLR. 
This park is located in the middle watershed between river miles 9 and 11. There is a 40 percent 
shade deficit on the EFLR mainstem near this park. In 2010, Clark County developed a 
Masterplan for Lower Daybreak, which includes riparian restoration, streambank stabilization, 
and environmental education activities. At this park, there is significant erosion of the 
streambank and lack of riparian vegetation. To achieve clean water and increase effective 
shade in the EFLR, resources are needed to restore riparian forest at Lower Daybreak Park.  In 
total, 20.2 acres of this site have been prioritized for reforestation and quarter mile of 
streambank has been prioritized for stabilization. The total tree canopy coverage that can be 
achieved at this site is approȄƛƳŀǘŜƭȅ су ŀŎǊŜǎΣ ƻǊ пл ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǇŀǊƪΩǎ ǘƻǘŀƭ ŀǊŜŀΦ Lƴ ŀŘŘƛǘƛƻƴ 
to reforesting the mainstem EFLR, riparian restoration on Manley Creek, which bisects the park, 
is also a priority. Watershed Alliance of Southwest Washington and Clark County are 
implementing a riparian restoration project on Manley Creek starting in 2020. Clark County 
completed some riparian restoration on Manley Creek in 2010 and 2011.  

 
Mason Creek Acquisition & Restoration  

Clark County acquired 48.5 acres of floodplain, wetland, and riverbank habitat adjacent Mason 
Creek and the EFLR. The County has purchased a conservation easement, on 7.4 acres of 
habitat. The Lower Columbia Estuary Partnership will develop designs to restore more than 75 
acres of floodplain and stream habitat at this site. More details on this project are outlined in 
the Streamflow Restoration Chapter.  
 

East Fork Lewis River Schriber Reforestation   

The East Fork Lewis River Schriber Reforestation project will plant native trees and shrubs on 
12.3 acres of county-owned property stretching 4000 feet along the south bank of the EFLR. 
Portions of the southern bank in this area have a mature Oregon ash component, but the 
understory is dominated by reed canary grass. The project site is located in the lower 
watershed between approximately RM 3.8 and RM 4.8. Clark County will begin restoration at 
this site in 2021. Currently, there is a shade deficit of 28 percent between river miles 3 and 4 
and 34 percent between river miles 4 and 5. 

Columbia Land Trust  

The Columbia LanŘ ¢Ǌǳǎǘ ǿƻǊƪǎ ǘƻΣ άŎonserve and care for the vital lands, waters, and wildlife of 
ǘƘŜ /ƻƭǳƳōƛŀ wƛǾŜǊ ǊŜƎƛƻƴ ǘƘǊƻǳƎƘ ǎƻǳƴŘ ǎŎƛŜƴŎŜ ŀƴŘ ǎǘǊƻƴƎ ǊŜƭŀǘƛƻƴǎƘƛǇǎΦέ ¢ƘŜ [ŀƴŘ ¢Ǌǳǎǘ ǿŀǎ 
founded in 1990, and has conserved over 43,000 acres through purchasing land and 
conservation easements, accepting donation of land and easements, and supporting partners in 
conservation.  

The EFLR is a top priority for the Columbia Land Trust. The Land Trust is currently working on 10 
projects totaling 972 acres in the watershed. The Columbia Land Trust is working with Clark 
County Legacy Lands program as the lead sponsor to acquire the Yacolt Burn Forest ς Phase 1, 
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the East Fork Lewis River Optimists, and Rock Creek Forest projects. The Land Trust is also 
working to acquire the land near Horseshoe Falls for conservation purposes.  

Additionally, the Land Trust has also collaborated with the Portland Audubon Society and 
Watershed Alliance of Southwest Washington to develop and implement a Backyard Habitat 
Certification Program. This program works with landowners to implement natural backyard 
habitats on private property. This program expanded to Clark County in 2019 and should be 
utilized in the EFLR watershed to promote private lands conservation. 

Clark Public Utilities District 

McCormick Creek Restoration   
Clark Public Utilities District received a has funding from Ecology for the McCormick Creek 
Restoration project, which will implement extensive tree and shrubs plantings for over a half 
mile of McCormick Creek. Non-native, invasive plants will be removed from 20-acre project site. 
The site has 1,400 lineal feet of eroding bank along McCormick Creek that needs to be 
stabilized. The goal is to add 150 pieces of large woody debris (LWD) will be added to increase 
stream complexity, improve floodplain connectivity, and lower temperatures in the stream. 
Approximately 28,000 native trees and shrubs will be planted along 2,600 feet of McCormick 
Creek. Beaver dam analogues will also be added to the project area. This project is located 
downstream from La Center between river miles 2 and 3, and is expected to be complete by 
2023. 

East Fork Lewis River Knotweed Control Project  
The East Fork Lewis Knotweed Control Project addressed water quality impairments through 
removal of invasive Japanese knotweed and planting native vegetation to increase riparian 
plant diversity and floodplain functions. The upper watershed has been targeted for surveys 
and invasive species treatment. The project is educating landowners and the community on 
invasive knotweed and how it affects water quality. 

Clark Public Utilities District has attended outreach events, conducted landowner site visits, and 
initiated direct communication to around 1,000 landowners to increase public awareness. The 
project increased public participation by coordinating volunteers and staff to survey 50 stream 
miles and treat 150 acres of invasive species while monitoring and re-treating all previous sites, 
over three growing seasons. 

Lockwood Creek  
The Lockwood Creek project began in 2007 and finished in June of 2011. This project planted 
more than 47,131 trees and shrubs along 4,150 feet of stream on 23 acres. More than 1,500 
feet of eroding streambanks were stabilized and at least 3,800 students learned the basics of 
the water cycle. Over 24 landowners participated in trainings and implementation.  

Zimmerly Restoration Project  
The East Fork Lewis Zimmerly Restoration Project addressed multiple water quality 
impairments through re-establishing vegetation in riparian corridors. Prior to planting, Clark 
PUD removed non-native invasive species with particular focus on Japanese knotweed to 
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increase riparian plant diversity, restore floodplain function, and stabilize streambanks to 
decrease turbidity. 

This project focused on river mile 5.8 in the East Fork Lewis watershed. Activities included 
removing invasive non-native vegetation, and planting native species along the streambank. 
The goal is to help prevent erosion of the streambanks and will result in less turbidity and 
contamination in the water from runoff and erosion.  In some areas, bank stabilization efforts 
were implemented to restore damage from bank erosion, and to reconnect lands that 
historically functioned as floodplains extending from the stream corridor. As trees grow and 
mature they will provide shading to help lower the temperature of the water. A well-vegetated 
buffer will help prevent, reduce and filter bacteria, from both animal and human sources, from 
entering into the system. 

Clark Conservation District small forest land stewardship 

The Regional Conservation Partnership Program (RCPP) is a USDA Natural Resources 
Conservation Service (NRCS) Farm Bill program that packages funding from multiple NRCS 
programs to provide landscape scale conservation benefits through partnerships with 
conservation organizations, agriculture, and forestry producers. The Southwest Washington 
Small Forest Lands Conservation Partnership provides RCPP funding to achieve conservation of 
forests in southwest Washington in a way that engages forest landowners and improves forest 
and watershed health to benefit people, fish and wildlife. Currently, Clark Conservation District 
has a Stewardship Forester staff person covering Clark, Wahkiakum, and Cowlitz counties. Since 
April 2019, significant conservation work has been implemented on private forestlands. The 
following implementation has been achieved on private forestlands in between 2019 and 2020 
through this new program.  

¶ 20 people currently seeking conservation planning on 1,392 acres of forestland.  

¶ 5 forest conservation plans completed on 79 acres. 

¶ 28 technical assistance site visits completed on 860 acres of forestlands. 

¶ 56 clients served on 2,330 acres. 

Temperature enforcement 

9ŎƻƭƻƎȅΩǎ Ǝƻŀƭ ƛǎ ǘƻ ǿƻǊƪ ǿƛǘƘ ǎǘŀƪŜƘƻƭŘŜǊǎ ǘƻ ŀŎƘƛŜǾŜ voluntary compliance with state law and 
the WQS. Ecology invests heavily in technical and financial assistance and provides multiple 
opportunities and pathways for stakeholders to proactively address pollution problems before 
enforcement is pursued. Ecology uses regulatory authority as a backstop when technical 
assistance efforts fail to address identified pollution problems.  

Any person who violates or creates a substantial potential to violate any part of the Water 
Pollution Control Act, is subject to an enforcement order from Ecology pursuant to RCW 
90.48.120. Ecology also has regulatory authority through the Forest Practices Act RCW 76.09, 
and WAC 222 to implement and enforce Forest Practices Rules and the Timber, Fish, and 
Wildlife agreement. Authority through the Shorelands and Environmental Assistance program, 
which overseas critical areas ordinances, shoreline management, and wetlands regulations, is 
also enforceable.   
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If WQS are not achieved through implementation of BMPs outlined in this Water Cleanup Plan, 
a traditional TMDL study will be required in the EFLR.  

Riparian restoration implementation 

To achieve clean water in the EFLR, meet WQS, and support aquatic life uses, it is necessary to 
restore riparian forest areas and implement restoration projects that benefit riparian shade. 
The following implementation tables outline goals and actions for riparian forest 
implementation in the EFLR watershed. The long-term vision is to achieve system potential 
riparian vegetation of 85 percent tree canopy cover in the EFLR, by achieving site potential tree 
height in riparian areas. To achieve this goal, riparian forest restoration projects should be 
targeted to areas with the highest shade deficits, starting with the middle and lower watershed.   

 
Table 57. Riparian restoration implementation goals.  

  Implementation Goals 

¶ Achieve system potential riparian vegetation of 85 percent canopy cover in the EFLR 
watershed. 
 

¶ Achieve maximum tree height and overhang potential in the watershed.  
 

¶ Restore and enhance riparian forest in the EFLR, prioritizing the river miles with the 
highest shade deficits in the lower and middle watershed. The segments of the river 
with the highest shade deficits are located in the middle watershed from river miles 9 
to 13.  
 

¶ Preserve existing riparian forest, and stabilize eroding streambanks with existing 
riparian forest in the EFLR watershed.  
 

¶ Identify, acquire, preserve, and restore critical conservation lands in the EFLR 
Watershed. 
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Table 58. Riparian restoration implementation actions.  

RR1 Riparian Forest Restoration  

RR1.1 Implement riparian forest restoration projects on river miles with shade deficits over 
30-40 percent. 

RR1.2 In the lower watershed (RM 0-5.7), prioritize private landowner outreach for riparian 
forest implementation on the north side of the river. Focus implementation on public 

lands on the south side of the river within the EFLR Greenway. 

RR1.3 In the middle watershed (RM 5.7-20.3), prioritize riparian forest implementation on 
public properties between river miles 6 and 14. Focus private landowner riparian 

restoration and conservation efforts between river miles 14 and 20. 

RR1.4 In the upper watershed (RM 20.3 ï 32.3), focus riparian restoration efforts on public 
lands between river miles 21 and 25. Prioritize riparian restoration on private 

properties between river miles 25 and 32.  

RR1.5 Utilize the Ecology Riparian Buffer Width Map and other WDFW and DNR tools to 
identify the appropriate buffer widths to implement at project sites, including the 
forthcoming riparian buffer guidance in the Voluntary Clean Water Guidance for 

Agriculture.   

RR1.6 Complete a shade deficit analysis on the EFLR tributaries, to identify tree-planting 
opportunities.   

RR1.7 When possible, utilize volunteer groups, AmeriCorps members, Washington 
Conservation Crews, and Correctional Crews to implement tree-planting projects. 

Engage members of the public in restoration and stewardship activities.  

RR1.8 Maintain riparian planting projects implemented in the EFLR watershed. 

RR1.9 Conduct effectiveness monitoring on riparian restoration projects to understand how 
restoration efforts have effected water temperatures.  

RR1.10 Calculate expected heat load reductions from riparian forest restoration projects.  

RR1.11 Complete shade deficit analysis in 10-20 years post implementation to measure 
progress on increasing effective shade in the watershed. 

RR2 Private Lands 

RR2.1 Prioritize private landowner outreach for riparian forest restoration in the middle 
watershed (RM 5.7-20.3), where there is the most privately owned land. Prioritize 

outreach to private landowners with property on EFLR tributaries.  

RR2.2 Increase the capacity of local organizations to develop, implement, and complete 
tree-planting projects; including outreach, planning, funding, maintenance, and 

implementation on private land. 

RR2.3 Where appropriate, utilize Ecology, NRCS, RCO, and Clark CD funding to 
implement tree-planting projects on agricultural properties. If Ecology funding is 

supporting implementation, adhere to buffer width guidelines.  

RR2.4 Complete forest stewardship conservation plans on properties with private 
forestlands.  

RR2.5 Complete riparian planting plans for streamside properties with shade deficits. 

RR2.6 Implement the Backyard Habitat Program in the EFLR. 

RR2.7 Replicate the Watershed Alliance of Southwest Washingtonôs Project Restore 
program in the EFLR.  

RR2.8 Target land acquisition efforts to the middle and upper watershed, which has the 
least public ownership. In the lower watershed, prioritize properties on the north 

side of the river for continued acquisition efforts, and to support riparian connectivity 
in the EFLR greenway.   
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Table 59. Riparian restoration implementation actions (cont.) 

RR2 Private Lands 

RR2.9 Prioritize subwatersheds with less than 40 percent forest cover for forest restoration 
activities. From the 2010 Clark County Stream Health Report, Brezee, Jenny, 

McCormick, Dean, Lockwood, Mason, Mill, Rock Creek North, and EFLR RMôs 0, 
3.19, and 7.25 are priorities for forest restoration. The LCFRBôs East Fork Lewis 
River Habitat Pilot Study, 2020 Clark County Stream Health Report, and WDFW 

change detection monitoring, will provide a more accurate depiction of forested land 
cover in the watershed to further target implementation efforts.  

RR3 Public Lands  

RR3.1 Implement riparian forest restoration projects on public lands in the EFLR including 
the Schriber project, La Center Wetlands Phase 2, Mason Creek, McCormick 

Creek, Lower Daybreak, and Man ley creek projects.  

RR3.2 Focus riparian restoration efforts on public properties in the middle watershed, 
where there are the largest shade deficits.  

RR3.3 Continue implementing riparian forest restoration project in the lower watershed. 

RR3.4 Implement the proposed land acquisitions in the watershed to add an additional 
9,000 plus acres to the watershed for preservation, conservation, and restoration.   

RR3.5 Stabilize the eroding streambank and restore riparian forest vegetation at lower 
Daybreak Park, located between river miles 9 and 11. 

RR3.6 Acquire priority properties through the Clark County Legacy Lands program, in 
partnership with Columbia Land Trust, for conservation, preservation, and 

restoration. Focus acquisition efforts in the middle and upper watershed. 

RR3.7 Implement Washington State Forest Practices Act and associated rules on private 
and public forestlands Ensure forest practices activities are implemented on 

timberlands to preserve appropriate buffer widths for water quality and fish habitat. 
Forest practices activities are most prevalent in the upper watershed on 

timberlands. 

RR3.8 Continue implementing Clark Countyôs Conservation Areas Acquisition Plan in the 
EFLR through the Legacy Lands Program, and Columbia Land Trust programs.  

RR3.9 Preserve forested areas in the upper watershed. 

RR4 Public Education and Outreach  

RR4.1 Educate private landowners on the benefits of retaining trees, planting native 
landscape, and adding backyard habitat to the EFLR. 

RR4.2 Educate new landowners, homebuilders, developers, construction companies, and 
the real estate professionals, and building industry on the benefits of retaining 

riparian vegetation and forest on private property. 

RR4.3 Conduct outreach to private landowners to educate, incentivize, and encourage 
riparian tree planting projects on private property.  

RR4.4 Build the capacity of local organizations to conduct more private landowner 
outreach to increase tree planting and riparian forest restoration. If appropriate, 

develop a new private landowner tree planting partnership for outreach, branding, 
and marketing purposes.  

 

 

 

 



Publication XX-XX-XXX  DRAFT EFLR Water Cleanup Plan (ARP) 
Page 98 August 2020  

Milestones, targets, and timelines for riparian restoration 

Table 60. Riparian restoration milestones, targets, and timelines.  

Riparian Forest Restoration Target Date 

Restore riparian forest to 100% of mainstem river miles needing shade 
enhancement by 2030. 

2030 

Achieve 85% system potential riparian vegetation on the EFLR mainstem by 
2060.  

2060 

Complete a shade deficit analysis on EFLR tributaries by 2025.  2025 

Acquire and conserve priority conservation properties and complete private 
landowner outreach to foster riparian restoration projects on tributaries by 

2030.   

2030 

Complete implementation of tributary riparian restoration projects by 2030. 2030 

Plant enough trees to achieve system potential riparian vegetation on the 
EFLR tributaries by 2060. 

2060 

Criteria to measure riparian restoration implementation 
progress.   

An annual survey will be sent to implementing partners to track and measure implementation 
progress. Information collected from the annual survey will be used to develop an annual 
report. Every five years, an EFLR Progress Report will be published as a part of the adaptive 
management process, to track implementation progress, and update implementation actions. 
The following criteria should be utilized to measure progress on riparian forest restoration. If 
WQS and goals outlined in this Water Cleanup Plan are not achieved by 2030, Ecology will work 
with the EPA to evaluate if a traditional TMDL is needed in the EFLR.  

Table 61. Riparian restoration criteria to measure progress on implementation. 

Riparian Restoration Criteria to Measure Progress 

River miles restored 

Shade deficit analysis and effective shade. 

River miles of riparian forest restored.  

Number of private forest landowners implementing conservation stewardship practices on 
their property and protecting buffer widths. 

Acres restored (floodplains, wetlands, etc.)  

Acres acquired and preserved. 

River miles in under conservation easement or protection. 

Lineal feet or miles of streambank stabilization or improvement.  

Water temperature  

Number of trees added to watershed, acres restored. 

Acres of invasive species treated and removed. 
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Funding and partnerships for riparian restoration 

The Department of Ecology provides funding for riparian restoration and other natural resource 
enhancement projects through the Water Quality Combined Funding Program. The full list of 
eligible BMPs may be updated annually when new information or technology becomes 
available. 

Table 62. Ecology funding for riparian restoration implementation.  

Best Management Practice Description 

Land Acquisition The purchase of real property and conservation easements is 
eligible for financial assistance for the following purposes: 

wetland habitat preservation and protection, riparian area and 
watershed preservation and protection, and drinking water 

source protection. 

Restoration Planning and 
Implementation ï Riparian 

Area, Wetland, and 
Floodplain Restoration 

Planning and implementing riparian and wetland habitat 
restoration projects are eligible for loans or grants. 

Maintenance is eligible for up to 5 years of funding following 
planting. Applicants can include installation of livestock 

exclusion fencing as part of a riparian protection/restoration 
project. 

Stream Restoration and Bank 
Stabilization 

Stream restoration includes all in-stream work, such as 
daylighting, culvert removal, channel modification or re-

establishment, large woody debris and engineered logjams, 
and bank stabilization using any materials beyond plants. 

Water Quality Monitoring Water quality monitoring before and during implementation 
and after project completion is critical for tracking 

environmental and project results. Ecology may provide loans 
or grants for water quality monitoring projects. Typically, a 

recipient undertakes monitoring to characterize the existing 
conditions of ground waters and surface waters, to identify or 

quantify pollutant sources or loads, or to establish the 
effectiveness of BMPs. Monitoring may be the entire project 

or a component of a larger project. 

 

Information on BMP costing can be obtained by contacting 9ŎƻƭƻƎȅΩǎ ƎǊŀƴǘ ǇǊƻƧŜŎǘ ƳŀƴŀƎŜǊǎ 
and financial managers. The USDA NRCS also serves as a strong resource for BMP cost 
estimation. The Lower Columbia Fish Recovery Board and the Washington State Recreation and 
Conservation Organization also have resources available to support implementation cost 
estimates. To achieve WQS in the EFLR, significant financial investment is needed to achieve 
riparian restoration and salmon recovery goals.  More information on estimated costs to 
implement riparian restoration projects to reduce river temperatures is outlined in Chapter 6. 
The following organizations are working to restore riparian areas in the EFLR watershed. 
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Table 63. Riparian restoration implementation organizations and partners.  

Implementation Stakeholders 

Primary 
organizations.  

Clark County Public Works, Lower Columbia Estuary Partnership, Clark 
Public Utilities District, Columbia Land Trust, Watershed Alliance of 

Southwest Washington, Clark Conservation District, and Lower 
Columbia Fish Enhancement Group. 

 Partners  Washington State University Extension, Clark Skamania Fly Fishers, 
Washington State Conservation Commission, United State Department 
of Agriculture (USDA) Natural Resource Conservation Service (NRCS), 

USDA Farm Service Agency, Washington State Department of 
Agriculture, Friends of Trees, Friends of the East Fork, and Washington 

State Department of Ecology.  
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Streamflow Restoration  

Introduction 

Streamflow restoration activities, to address low instream flow conditions, are a high priority in 
the EFLR ǿŀǘŜǊǎƘŜŘΦ !ŎŎƻǊŘƛƴƎ ǘƻ [/Cw.Ωǎ East Fork Lewis River Habitat Restoration PlanΣ άƭƻǿ 
flows in the summer and early fall are of concern in the East Fork Lewis Basin, particularly in the 
ǘǊƛōǳǘŀǊƛŜǎ ŀƴŘ ŀǎ ƛǘ ǊŜƭŀǘŜǎ ǘƻ ǿŀǊƳ ǎǳƳƳŜǊ ǘŜƳǇŜǊŀǘǳǊŜǎΦέ 

The EFLR relies on the Troutdale Aquifer as a main source of streamflow to the river. This 
aquifer is also the sole source of drinking water for residents in Clark County. Streamflow issues 
in the EFLR have been linked to increased water withdrawal to support residential 
development. Streamflow issues have also been linked to land use change associated with 
timber harvest and increased resident development, which has impacted natural infiltration of 
water back into the sand and gravel aquifer. Climate change, increased air temperatures, and 
decreased snowmelt are other factors affecting the quantity of water entering the EFLR 
watershed each year.  

Streamflow restoration activities can help address low instream flow challenges by 
implementing restoration and management practices that help increase the quantity of water 
available in the river. Implementations of these activities should be prioritized to critical areas, 
including groundwater recharge areas, and areas that are suitable for infiltration. Augmenting 
portions of the river where there are documented cold-water inputs and gaining reaches should 
also be prioritized. 

In 2009, Ecology published the Surface Water/Groundwater Exchange along the East Fork Lewis 
River report. This report established priority river miles where the EFLR is gaining groundwater 
flows. These include river miles 4.6 to 8, 10.1 to 13.2 and river miles 26.9 to 29.  

To improve streamflow in the EFLR, restoration efforts that go beyond tree planting and 
increasing shade are needed. Projects to reǎǘƻǊŜ ǘƘŜ ǊƛǾŜǊΩǎ ŎƘŀƴƴŜƭ ƳƛƎǊŀǘƛƻƴ ȊƻƴŜ ŀƴŘ ŀŘŘǊŜǎǎ 
impacts to river geomorphology are necessary to achieve long-term restoration success and to 
support future riparian plantings. Project examples include restoring and reconnecting 
floodplains and wetlands, and projects to remove infrastructure, levees, and riprap from the 
floodplain for restoration purposes. These projects have the ability to help restore natural 
watershed and sediment processes, and improve river dynamics.  

In the remainder of this chapter, temperature projects that go beyond tree planting and 
increasing shade, to address and improve low instream flow conditions, are highlighted. 
Information about river geomorphology and watershed processes, salmon recovery, 
groundwater and surface-water exchange, watershed management planning, and local water 
use is also described. Recommendations related to local water use are adapted from 9ŎƻƭƻƎȅΩǎ 
Surface Water / Groundwater Exchange along the East Fork Lewis River ǊŜǇƻǊǘΣ ŀƴŘ [/Cw.Ωǎ  
Salmon-Washougal and Lewis Watershed Management Plan. This chapter includes information 
active restoration projects that are underway to improve help improve streamflow in the EFLR 
and concludes with implementation actions for streamflow restoration.  

https://fortress.wa.gov/ecy/publications/documents/0903037.pdf
https://d98bca60-bd09-443d-a613-c5d7a913d1cb.filesusr.com/ugd/810197_eb8b0a2912f945058e652cb28829d3eb.pdf
https://d98bca60-bd09-443d-a613-c5d7a913d1cb.filesusr.com/ugd/810197_eb8b0a2912f945058e652cb28829d3eb.pdf
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Geomorphology and watershed processes  

Geomorphology and watershed processes have a strong influence on water quality, instream 
flows, and salmon recovery in the EFLR.  Historically, the EFLR had a significant amount of side-
channel habitat, large wood, riparian habitat, a well-connected floodplain and wetlands, and 
established riparian vegetation. The Ridgefield Pits portion of the river, located between river 
miles 7 and 10, was highly complex, with multi-threaded anabranching channels. The Mason 
and Daybreak segments, located between river miles 6 and 10, were highly sinuous. The La 
Center segment, located in the most downstream part of the watershed, was single threaded 
but had multiple oxbows.  

Land use change from forested landcover to agricultural and residential land uses has 
influenced the watershedΩǎ ƎŜƻƳƻǊǇƘƻƭƻƎȅ ŀƴŘ natural processes since the late 1800s. The 
lower watershed also experienced dredging from the 1800s to 1920s. The construction of 
bridges in the watershed including Lewisville, Daybreak, and La Center Bridges have constricted 
the channel and floodplain. Instream mining from 1930 to 1975 also had significant impacts on 
watershed processes. Some floodplain fill has occurred from roads and development. 
Historically much of the large wood was removed from the river.  

Today, there are challenges with bank armoring and riprap, as well as levees, which have 
impacts on channel migration and floodplain connectivity.  Much of the floodplain is now 
disconnected, with less frequent inundation and fewer wetland areas. Overall, the channel 
migration zone is narrower than historical conditions, and anabranching channels are more 
confined.  

Large woody debris  
Presence of instream large wood is important to the health of the EFLR watershed. The 
National Marine Fisheries Service (NMFS) recommends that a properly functioning river system 
in the Western Cascades should have at least 80 pieces of large wood per river mile. NMFS 
recommends that wood should be at least 50 feet long and 2 feet in diameter. According the 
EFLR Ridgefield Pits Geomorphology report, approximately 30 to 50 pieces of NMFS qualifying 
large wood have been observed per river mile in in the Upper Daybreak, Lower Daybreak and 
Ridgefield Pits sections of the EFLR. However, most of the wood observed in the watershed are 
much smaller than the size recommended by NMFS to establish logjams. Most of the large 
wood observed in the river is concentrated at river miles 10.5, 9.1 and 8.  

Flow variability and flooding  
The EFLR watershed has significant variation in seasonal flows. In the winter, the median flow is 
around 1,000 cubic feet per second (cfs). By August, the average median daily flow is around 69 
cfs. Overall, the EFLR has seen an increase in stream flashiness, which is characteristic of 
increased stormwater runoff in watersheds experiencing land use change and urbanization. A 
USGS gage at Heisson Bridge has provided information on streamflow changes in the 
watershed.   

Over the past 25 years, there have been three major flood events in the watershed.  These 
include a 500-year flood event (28,300 cfs) in February 1996, which is the largest flood on 
record, followed by a flood event in November 2006 and December 2015. The 1996 flood 
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resulted in the river avulsing into the Ridgefield Pits, which is a historical sand and gravel mining 
site.  

Ridgefield Pits a vulsion  

Historically, the Ridgefield Pits section of the river had a healthy, flowing, river-pool system and 
the avulsion caused a series of ponds, slowing down river flow. The deepest pond is expected to 
be 30 feet deep. In total, approximately 4,300 feet of salmonid spawning and rearing habitat 
was abandoned when the river avulsed. This avulsion has affected floodplain connectivity, side 
channel activation, sediment transport and storage, and overall river processes and habitat. The 
movement of the river into the gravel pits has influenced upstream and downstream channel 
incision, and has impacted the elevation of the riverbed. At the time of avulsion, the elevation 
difference between the abandoned channel and new avulsion was 10 vertical feet. Today, the 
new channel is estimated to be 3 to 4 feet lower than the old channel. Downstream there have 
been impacts on sediment transport, which has resulted in more erosion. Today, the 
downstream portion of the Ridgefield Pits are accumulating fine sediments, and the slope of 
the river is changing. In the lower watershed, deposition of eroded sediment downstream is 
increasing channel widening, which can further affect water temperatures.   

Ridgefield Pits restoration  

In January 2020, the Lower Columbia Estuary Partnership in partnership with Inter-fluve, a 
leading river consulting firm working in the East Fork Lewis River, published the East Fork Lewis 
River Ridgefield Pits Restoration Feasibility Analysis - Geomorphology Report.  The East Fork 
Lewis River Ridgefield Pits Restoration Geomorphology Report estimates how long it would take 
for the river avulsion into Ridgefield Pits to recover on its own. Current estimates project that it 
could take until 2075, or potentially longer, for the pits to fill on their own. Without restoration, 
geomorphic challenges in the watershed could continue for 55 or more years, and ultimately 
hinder water quality and salmon recovery. Currently, restoration alternatives are being 
evaluated for the Ridgefield Pits, with the goal to restore this area of the watershed by 2025. 

The East Fork Lewis River Ridgefield Pits Restoration Geomorphology Report provides important 
geomorphic information for the EFLR, with focus on river miles 7 to 10, where the river avulsed 
into the Ridgefield Pits area. This portion of the watershed has some of the warmest 
documented surface water temperatures in the East Fork Lewis River Source Assessment. The 
Surface Water / Groundwater Exchange along the East Fork Lewis River report also documents 
cold-water inputs entering the EFLR in this area, which provide opportunity for restoration. 
Addressing the geomorphic impacts from the Ridgefield Pits avulsion is important for future 
restoration of the watershed, to address warm water temperatures and support salmon 
recovery efforts.  

Land use change in the channel migration zone  
To understand land use change in the watershed, and changes in EFLR geomorphology, Inter-
fluve evaluated aerial photography and maps back to 1854. This enables restoration 
practitioners to understand how the watershed has changed over time, and evaluate 
restoration options to help restore the river back to its natural state. To complete this 
assessment, the river was divided into five distinct segments between river miles 3 to 13. The 
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river becomes more dynamic in its floodplain and has a larger channel migration zone in this 
portion of the watershed. Upstream of river mile 14, the river is naturally confined, which 
affects ǘƘŜ ǊƛǾŜǊΩǎ ŀōƛƭƛǘȅ ǘƻ ǊŜŎǊuit large wood, interact with the floodplain, and erode sediment 
for transport.   

Physical characteristics of the river segments are described in the following section.  

¶ Upper Daybreak ɀ River miles 10 to 13:  This portion of the watershed is located 
between Lower Daybreak and Lewisville Parks. The Daybreak Bridge located at 
approximately river mile 10, was constructed in the 1930s. This bridge has had impacts 
on channel migration and sediment transport. The bridge impacts flow and has had 
impacts on erosion and channel incision, and floodplain interactions. Through this area 
between Lewisville Bridge and Manley Creek, an estimated 50 percent of the historical 
channel migration zone has been lost. Historical photos show little presence of large 
wood; however, some new wood accumulation is occurring. Some restoration work has 
been completed in this portion of the watershed. Recently, Clark County had to 
complete emergency repairs to help protect the Daybreak Bridge from erosion and 
scour.  

¶ Lower Daybreak ɀ River miles 8 to 10:  This portion of the watershed was 
historically a very complex, dynamic, anabranching, multi-threaded system. However, 
between 1910 and 1940, the river changed to a single-threaded system.  Overall, an 
estimated 50 percent of the channel migration zone has been impacted in this section of 
the watershed. Gravel mining in the 1950s and vegetation removal have had impacts on 
the river. Some restoration work has been completed in the watershed, and new wood 
accumulation is present. This section of the watershed has two side channels that 
present opportunities for enhancement. The active Daybreak Pits sand and gravel 
mining operation currently confines the north side of the river.  

¶ Ridgefield Pits - River miles 7 to 8 : This portion of the watershed has experienced 
extensive land use change for agriculture and mining. Beginning in the 1950s, extensive 
instream and floodplain gravel mining was completed, which has had long-term impacts 
to channel and habitat complexity. Approximately 4,300 feet of the river avulsed into 
the gravel pits during the 1996 flood, resulting in large deep pools in the new river 
mainstem. This event resulted in the river being contained in the pits, as well as 
significant changes to the channel migration zone. Some restoration work has been 
completed in this area, and some new wood accumulations are present. However, 
significant challenges remain in this portion of the watershed due to the 1996 avulsion. 
Geomorphic processes in this reach also have impacts on upstream and downstream 
geomorphology.  Armoring at the gravel pits have effected river sinuosity.  The most 
significant decrease in multi-threaded channels in the watershed has been observed in 
the Ridgefield pits segment.  

¶ Mason ɀ River miles 6 to 7:  This portion of the watershed has experienced reduction 
of channel sinuosity. Some armoring was completed as well as removal of wood. Some 
restoration work has been completed in this portion of the watershed and future 
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restoration work is planned. Overall, the Mason segment has the greatest sinuosity in 
the lower watershed.   

¶ La Center ɀ River miles 3 to 6:  This section of the watershed has been impacted by 
floodplain clearing, levee construction, armoring, and incision. Some restoration work 
has been completed to remove and breech levees, and to enhance tributary and off-
channel areas. Although there is significant floodplain disconnection, some work has 
been completed to increase floodplain and off-channel connectivity. The lower portion 
of the watershed has challenges with width to depth ratios, and warm shallow water.  

Recommendations from the East Fork Lewis River Ridgefield Pits Restoration Geomorphology 
Report are adapted in the implementation table at the end of this chapter.  

Salmon recovery 

The Lower Columbia Fish Recovery Board (LCFRB) is the Lead Entity and Regional Recovery 
Organization for salmon recovery in the EFLR watershed. LCFRB develops Salmon Recovery 
Plans and coordinates funding for implementation of salmon recovery projects. The EFLR 
watershed is home to five Engaged Species Act (ESA) listed populations of salmonids. These 
include Fall Chinook, Chum, Winter Steelhead, Summer Steelhead, and Coho. Restoring the 
watershed is a top priority for salmon recovery in the Lower Columbia region.  

According to L/Cw.Ωǎ East Fork Lewis Subbasin Plan, the lower mainstem East Fork Lewis 
contains important spawning and rearing habitats for fall Chinook, chum, and Coho.  These 
portions of the watershed are also some of the most impacted by the Ridgefield Pits avulsion 
and geomorphic consequences. The middle mainstem East Fork Lewis and Rock Creek South are 
most important for winter steelhead and summer steelhead also utilize these reaches. The 
upper East Fork Lewis tributaries are mostly utilized by summer steelhead, and sometimes 
winter steelhead. A Limiting Factors Analysis (LFA) determined that over 50 percent of the off-
channel habitat and wetlands in floodplain areas of the EFLR have been disconnected from the 
river because of diking, ditching, and draining to protect agricultural, residential, and mining 
activities. Additionally, there are concerns with the availability of suitable pool habitat, low 
large-woody -debris concentrations, high road densities, sediment, turbidity, and temperature.  
Other limiting factors in the watershed include habitat connectivity; habitat diversity; channel 
stability; riparian function; floodplain function; streamflow; water quality; substrate and 
sediment; agriculture and grazing, rural and suburban development; forest practices; and 
channel manipulations. 

More information can be referenced in the East Fork Lewis Subbasin Plan. LCFRB has published 
the following strategic plans for the EFLR watershed. 

¶ Washington Lower Columbia Salmon Recovery and Fish and Wildlife Subbasin Plan, 2010. 

¶ Lower East Fork Lewis River Habitat Restoration Plan, 2009.  

¶ Salmon-Washougal and Lewis Watershed Management Plan WRIAs 27-28, 2006.  
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Linking water quality and salmon recovery  

From 2019 to 2020, LCFRB contracted with PC Trask and Associates to complete the Lower 
Columbia Salmon Recovery Plan Partner Program Implementation Review: East Fork Lewis River 
Habitat Pilot Study. This report serves a tool to evaluate how salmon recovery programs are 
being implemented on the ground, highlighting success stories and challenges, and identifying 
emerging risks to water quality and salmon recovery. The report also establishes a 2020 
baseline for land use in the watershed.  

To link water quality priorities to salmon recovery, it is important to understand how water 
quality and habitat quality impacts salmonids at critical life stages. The following table was 
adapted from the Washington Lower Columbia Salmon Recovery and Fish and Wildlife Subbasin 
Plan to summarize how water quality is a limiting factor for fish in the EFLR watershed at critical 
life stages. Implementing projects to address warm water temperatures and improve low 
instream flows are important to support salmon recovery.  
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Table 64. Water quality effects on salmon recovery in the EFLR.  

Species and 
criticality 

Life stage  Primary Limiting Factors Secondary Limiting 
Factors 

Fall Chinook    

Most Critical Egg Incubation Sediment Temperature, Channel 
stability, key habitat 

Second Spawning Temperature Key habitat, habitat 
diversity 

Third Pre spawning holding Temperature, habitat 
diversity  

Flow 

Chum    

Most Critical Egg incubation Sediment Channel stability, key 
habitat 

Coho    

Most Critical Egg incubation Sediment Channel stability 

Second 0-age winter rearing Habitat diversity Key habitat, flow 

Third 0-age summer 
rearing 

Temperature, habitat 
diversity, key habitat, food  

Channel stability, flow 

Summer 
Steelhead 

   

Most Critical Egg incubation Channel stability, 
sediment, key habitat 

temperature 

Second  0-1 age winter 
rearing 

Channel stability, habitat 
diversity, flow 

 

Third 0-age summer 
rearing 

Habitat diversity Temperature, channel 
stability, flow   

Winter 
Steelhead  

   

Most Critical Egg incubation Temperature, sediment Key habitat, channel 
stability 

Second 0-age summer 
rearing 

Temperature, habitat 
diversity, pathogens 

Flow, food 

Third  0,1-age winter 
rearing 

Habitat diversity Channel stability, flow 

 

Priority Streams for Salmon Recovery  

To establish on-the-ground implementation priorities for salmon recovery, LCFRB has 
developed a tiered prioritization system for restoring and preserving streams in the EFLR.  Tier 1 
streams are high priority reaches for preservation and restoration, to recover one or more 
primary populations of salmonids.  Listed below are the Tier 1 reaches for salmon recovery in 
the EFLR watershed. Each stream has been assigned a value for preservation and restoration 
using a scale from zero to 100 percent, with the higher percentage indicating a higher value for 
salmon recovery. Streams with a high value for restoration, are priorities for restoration. 
Stream with a high value for preservation are a high value for acquisition work. Restoration or 
preservation in these locations may benefit Chum, Coho, Fall Chinook, Summer Steelhead, or 
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Winter Steelhead. aŀƴȅ ƻŦ ǘƘŜǎŜ ǇǊƛƻǊƛǘȅ ŀǊŜŀǎ ŀƭƛƎƴ ǿƛǘƘ 9ŎƻƭƻƎȅΩǎ ǇǊƛƻǊƛǘȅ ŀǊŜŀǎ ŦƻǊ ǿŀǘŜǊ 
quality improvement. 

Table 65. Priority locations for salmon recovery and water quality.  
Subwatershed LCFRB Unique 

Identifier 
Restoration 

Value 
Preservation 

Value  
Starting 

River 
Mile 

Ending 
River 
Mile 

Length 
(mi) 

Brezee B1_Brezee Cr 2 53% 47% 0.43 0.48 0.05 

McCormick McCormick Cr 1 
D 

29% 71% 2.25 2.28 0.03 

McCormick  McCormick Cr 
1 G (pond)  

76% 24% 2.82 2.93 0.11 

McCormick McCormick Cr 1 
H (pond) 

85% 15% 2.93 3.03 0.1 

Jenny Jenny Cr 44% 56% 0 0.13 0.13 

Mason  M1_Mason Cr 
RB Trib 1 A 

37% 63% 0 0.04 0.04 

Mainstem EF Lewis 4 A 58% 42% 4.49 4.86 0.37 

Mainstem EF Lewis 4 B 50% 50% 4.86 5.39 0.53 

Mainstem EF Lewis 4 C 53% 47% 5.39 5.74 0.35 

Mainstem EF Lewis 5 A 44% 56% 5.74 7.03 1.29 

Mainstem EF Lewis 5 B 57% 43% 7.03 7.39 0.36 

Mainstem EF Lewis 6 A 55% 45% 7.39 7.66 0.27 

Mainstem EF Lewis 6 B 54% 46% 7.66 8.17 0.51 

Mainstem EF Lewis 6 C 57% 43% 8.17 9.36 1.19 

Mainstem EF Lewis 7 46% 54% 9.36 9.45 0.09 

Mainstem EF Lewis 8 A 52% 48% 9.45 10.7 1.25 

Mainstem EF Lewis 8 B 56% 44% 10.7 16.17 5.47 

Mainstem EF Lewis 9 A 56% 44% 16.17 17.86 1.69 

Mainstem EF Lewis 13 34% 66% 24.49 26.15 1.66 

Mainstem EF Lewis 15 B 42% 58% 29.12 29.54 0.42 

Mainstem EF Lewis 16 38% 62% 29.54 31.45 1.91 

Mainstem EF Lewis 17 A 28% 72% 31.45 31.52 0.07 

Mainstem EF Lewis 17 B 38% 62% 31.52 32.51 0.99 

Mainstem EF Lewis 18 39% 61% 32.51 33.96 1.45 

Mainstem EF Lewis 19 A 51% 49% 33.96 35.41 1.45 

Mainstem EF Lewis 20 B 35% 65% 39.14 39.22 0.08 

Dean Dean Cr 1 A 64% 36% 0 0.87 0.87 

Mill Creek  Mill Cr 1 C 42% 58% 1.06 1.34 0.28 

Manley Manley Cr 1 A 68% 32% 0 0.15 0.15 

Manley Manley Cr 1 D 72% 28% 1.01 1.14 0.13 

Manley Manley Cr 1 E 73% 27% 1.14 1.38 0.24 

Manley Manley Cr 1 F 74% 26% 1.38 1.49 0.11 

Manley Manley Cr 1 G 65% 35% 1.49 1.52 0.03 

Rock Creek 
South 

Rock Cr 1 35% 65% 0 1.24 1.24 

Rock Creek 
South 

Rock Cr 2 A 26% 74% 1.24 1.43 0.19 

Rock Creek 
South 

Rock Cr 2 B 31% 69% 1.43 2.37 0.94 

Rock Creek 
South 

Rock Cr 3 32% 68% 2.37 3.12 0.75 

Rock Creek 
South 

Rock Cr 4 39% 61% 3.12 5.23 2.11 
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Additional information on priority projects for salmon recovery are outlined in Chapter 6 of 
[/Cw.Ωǎ Lower East Fork Lewis River Habitat Strategy, and included in the Implementation Cost 
Estimates chapter at the end of this document. LCFRB plans to update the Lower East fork Lewis 
River Habitat Strategy for the EFLR using information from the Lower Columbia Estuary 
tŀǊǘƴŜǊǎƘƛǇΩǎ ¢ƘŜǊƳŀƭ wŜŦǳƎŜ !ǎǎŜǎǎƳŜƴt, which will identify opportunities to enhance cold-
water refugia.  

Active streamflow restoration projects  

The Lower Columbia Estuary Partnership has restored over 600 acres of riparian habitat along 
10 miles of river in the EFLR watershed, with multiple projects planned for future 
implementation. The following information summarizes major projects underway by Lower 
Columbia Estuary Partnership to benefit streamflow, address challenges with river 
geomorphology, and restore natural watershed processes. LCEPs goal is to complete 
implementation of these projects by 2025.  A full list of projects and estimated costs is included 
in the Implementation Cost Estimates chapter. Additional active restoration projects are 
described in the Riparian Restoration chapter. 

Thermal Refuge Assessment ɀ River miles 3 to 19  

Currently, LCEP has funding for a Phase 1 project to complete a thermal profile of the EFLR from 
river miles 3 to 19. The goal of this project is to identify thermal refuge areas where the river is 
gaining cold-water. This assessment will help identify restoration opportunities to augment and 
restore cold-water inputs to the EFLR to benefit water quality and salmon recovery. The Phase 
2 Thermal Assessment will extend this effort into the headwaters from river miles 19 to 32, to 
identify additional cold-water restoration opportunities. Within this project, LCEP is mapping 
the locations, size, and habitat conditions of cold-water refuge areas along the mainstem, 
tributaries, and off-channel areas that are temperature-limited for juvenile and adult Coho, 
Chinook, steelhead, and chum salmon. With a Technical Oversight Committee, LCEP is 
prioritizing locations, developing restoration alternatives, and developing conceptual designs 
for three sites. LCEP is working with Clark County to complete this project and the Department 
of Ecology has been invited to the oversight committee. Results of the project will be used to 
revise project priorities in the Lower EFLR ŀǎ ǇŀǊǘ ƻŦ [/Cw.Ωǎ Lower East Fork Habitat 
Restoration Plan update.  

Project milestones include reviewing existing temperature data, deploying temperature data 
loggers, collecting and analyzing data, conducting remote sensing using thermal infrared 
cameras, completing field investigation to understand temperature and habitat conditions, and 
conducting a feasibility analysis. The Technical Oversight group will review data and rank 
restoration opportunities. Final deliverables include a final report, conceptual designs, and 
preferred alternatives for three sites, and revision of the Lower East Fork Lewis River 
Restoration Plan.  

The timeline to complete this project is by 2022.  The estimated cost is approximately $150,000 
for the phase 1 assessment of river miles 3 to 19. Phase 1 was already funded through LCFRB 
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and RCO salmon recovery funding and is currently underway. Preliminary and final designs for 
the top five projects is estimated at $150,000. Final construction of the top five projects is 
estimated to cost at least $1 Million dollars, or approximately $200,000 per project.   

Ridgefield Pits Restoration ɀ River miles 7 to 10  

Efforts to restore the Ridgefield Pits area between river miles 7 and 10, where the river 
historically avulsed into abandoned sand and gravel mining pits, is a high priority for long-term 
water quality and salmon recovery. This portion of the river has documented cold-water inputs, 
where the river gains streamflow, and groundwater exchanges with surface water. Efforts to 
restore this segment of the river can help address streamflow and temperature issues in the 
watershed, while improving river geomorphology and natural watershed processes.  

The Ridgefield Pits Restoration Project will develop restoration alternatives for the Ridgefield 
Pits to restore fluvial processes and sediment transport, while evaluating aquatic and physical 
conditions below Daybreak Bridge on the EFLR. Restoration of the Ridgefield Pits site was 
ƛŘŜƴǘƛŦƛŜŘ ŀǎ ǘƘŜ ƴǳƳōŜǊ ƻƴŜ ǇǊƛƻǊƛǘȅ ŦƻǊ ǊŜǎǘƻǊŀǘƛƻƴ ƛƴ [/Cw.Ωǎ East Fork Lewis River Habitat 
Restoration Plan  

To complete this project, LCEP collected temperature and flow data, completed field 
topographic, bathymetric, and fish surveys. LCEP also completed geomorphic surveys and photo 
interpretation, and is updating a hydraulic model to complete geomorphic and temperature 
modeling. Restoration alternatives will be proposed to help select a final preferred alternative. 
Preliminary design, engineering drawings, and construction estimates will also be developed. 
The goal is to complete the assessment and preliminary design for Restoration Alternatives by 
the end of 2021. The target to complete implementation of the preferred alternative is 2025. 
The total estimated cost for assessment and preliminary engineering was approximately 
$240,000.  This portion of the project was funded by LCFRB and RCO Salmon Recovery funding 
and is currently underway. Final engineering and implementation is estimated to cost 
approximately $5 million dollars. Information obtained from the East Fork Lewis River Thermal 
Assessment will also be utilized to inform the final implementation plan for Ridgefield Pits.  

East Fork Lewis River Habitat Improvemen t Design ɀ River miles 6.5 to 6.8  

The East Fork Lewis River Habitat Improvement Design project is developing preliminary 
designs for the removal of 1,200 feet of hardened shoreline between river miles 6.5 and 6.8 on 
the EFLR mainstem. This portion of the river has lost 65 percent of its historical channel 
migration zone and has reduced connectivity to the floodplain. This project will also reconnect 
two tributaries to the mainstem, and improve function of a 10-acre floodplain wetland and 
restore riparian habitat complexity by re-establishing native plant species. This project is 
located directly downstream from the Ridgefield Pits restoration project. Information from the 
East Fork Lewis River Thermal Assessment will be utilized to inform final design.  

Key tasks and deliverables associated with this project are to collect field data and conduct 
surveys, completed hydrologic and geomorphic modeling, develop preliminary designs and a 
final report. Project permitting will also be initiated. The final assessment and restoration 
alternatives are expected in 2021, with conceptual designs and permits expected in 2022. The 
desired outcomes from this project are to restore natural channel sinuosity and increase 
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channel complexity, restore quantity and quality of habitat, reduce channel energy to allow 
sediment deposition and streambed aggradation, and connect existing off-channel wetlands 
and two tributaries to the mainstem. Additionally, this project aims to enhance cold water 
thermal refuge areas, improve riparian conditions and establish native riparian buffers, and 
achieve greater hydrologic connectivity to floodplain, wetlands, and cool water tributaries 
ultimately improving water quality and habitat for salmonids and water quality. The estimated 
cost for this preliminary design project is approximately $180,000, which was awarded funding 
through LCFRB and RCO Salmon Recovery Funding. Funding for final engineering and 
implementation is still needed. 

Mason Creek Restoration  

Mason Creek has been impacted by the removal of vegetation and draining of wetlands for 
agricultural activities. This area also has challenges with erosion due to upstream land use 
change in Mason Creek, and by upstream challenges caused by Ridgefield Pits. Mason Creek has 
a lack of instream habitat and floodplain connectivity. Historically, this area had wetlands, 
floodplain connectivity, and significant sinuosity. This project will acquire 48.5 acres in fee and 
7.4 acres in conservation easement that will adjoin a 19.25-acre parcel already owned by Clark 
County at the confluence of Mason Creek and the EFLR. Restoration actions will focus on two 
sites on Mason Creek and the EFLR mainstem. These include restoring 2,600 ft. along the East 
Fork and 4,000 ft. of lower Mason Creek. This project was identified as a priority through 
[/Cw.Ωǎ ǎŀƭƳƻƴ ǊŜŎƻǾŜǊȅ ǇƭŀƴƴƛƴƎ ŀƴŘ ōȅ /ƭŀǊƪ /ƻǳƴǘȅΩǎ /ǊƛǘƛŎŀƭ !ǊŜŀǎ !Ŏǉǳƛǎƛǘƛƻƴ tƭŀƴΦ Cƛƴŀƭ 
deliverables will include acquisition of lands for restoration, and the development of 
preliminary restoration designs. Estimated costs for acquisition are approximately $580,000, 
and is expected to be complete in 2021. Restoration designs are expected to cost 
approximately $120,000 and will be complete by 2022.  

Surface water and groundwater exchange 

Temperature projects that go beyond tree planting and shade to help lower warm water 
temperatures are needed in the EFLR watershed. The Surface Water/Groundwater Exchange 
along the East Fork Lewis River study was published in 2009 to identify locations where the 
river is gaining cold-water inputs, and to estimate the temperature of groundwater entering the 
river. This information helps prioritize locations for streamflow restoration projects to promote 
infiltration, augment cold-water baseflow, and establish cold-water refuge areas.  

The total streamflow gain to the EFLR from groundwater was 64 cubic feet per second (cfs) 
during the summer of 2005. The average temperature of groundwater inputs were 10.6 to 12.5 
degrees Celsius, indicating that groundwater entering the EFLR is much cooler than surface 
water temperatures and the 16.5-degree temperature water quality standard in the river. 
Priority gaining reaches, where cold groundwater inputs enter the Eat Fork Lewis River are 
summarized in the following table. River miles 4.6 to 7.3 have the largest streamflow gains in 
the watershed, followed by river miles 7.3 to 8. Streamflow losses were recorded between river 
miles 24.7 to 26.9 and 8.9 to 10.1. No gains or losses were measured between river miles 13.2 
to 24.7, and 29 to 32.3. The middle watershed provides the most significant opportunity for 
enhancing and protecting cold groundwater inflow in the watershed. 
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Table 66. Priority river miles for groundwater inflow in the EFLR.  

River miles Location CFS of groundwater inflow  per mile 
(cfs/mile) 

4.6 to 7.3  
Lower and middle 

watershed 

Lower and middle 
watershed 

13.3  

7.3 to 8 
Middle watershed 

Middle watershed 6.3  

26.9 to 29 
Upper watershed 

Upper watershed 6.1 

10.1 to 13.2 
Middle watershed 

Middle watershed  2.0 

 
In addition to augmenting streamflow at priority river miles, the following recommendations 
were provided in the Surface Water/Groundwater Exchange along the East Fork Lewis River 
report. 

¶ Track and analyze water levels over time in the Sand and Gravel Aquifer, which is the 
main water source for the EFLR. 

¶ Determine where the river is directly connected with the Sand and Gravel Aquifer to help 
clarify where the river is gaining groundwater.  

¶ Utilize information about the effects of current and future water withdrawals when 
making water rights decisions in the basin. 

Watershed Management Plan and Local Water Use 

According to the Surface Water/Groundwater Exchange along the East Fork Lewis River report, 
άtǳōƭƛŎ ǎǳǇǇƭȅ ǿŜƭƭǎ ǿƛǘƘŘǊŀǿ ǎǳōǎǘŀƴǘƛŀƭ ŀƳƻǳƴǘǎ ƻŦ ǿŀǘŜǊ from the main aquifer supplying 
baseflow to the EFLR. These withdrawals, which are increasing in some areas, may be changing 
ƎǊƻǳƴŘǿŀǘŜǊ Ŧƭƻǿ ǘƻ ǘƘŜ ǊƛǾŜǊΦέ ¢ƘŜ {ǘŀǘŜ ²ŀǘŜǊǎhed Management Act (RCW 90.82) recognized 
that water withdrawals for water supply and other human activities could have an impact on 
water quantity, and streamflow for fish. To assess streamflow and understand water allocations 
and mitigation needs, the Salmon-Washougal and Lewis Watershed Management Plan, which 
was adopted in 2006.  In 2008, the Department of Ecology established a water management 
rule (Chapter 173- 527 Washington Administrative Code) for the Lewis River Basin. This rule 
determined that based on historical and current low flows and water withdrawals by existing 
water right holders, no waters in the EFLR are reliably available for new consumptive uses from 
surface water sources in the basin. This includes the entire EFLR from Interstate-5 to the 
headwaters. The ultimate goal of eliminating issuance of new water rights in the basin is to 
ensure adequate instream flows are available to support salmonids and other aquatic life. 

Mitigation and offsetting water use  

To mitigate and offset water use in the EFLR watershed, the Salmon-Washougal and Lewis 
Watershed Management Plan sets goals, strategies, measures, and actions for managing water 
resources. To protect stream flows, the plan proposes minimum streamflow needs, establishes 
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water reserves to meet future community needs, and develops flow and habitat mitigation 
measures to improve streamflow over the long-term.  

This plan recommends protecting instream flows through management of water withdrawals, 
water rights closures and enforcement, curtailments of unauthorized water withdrawals, 
acquisition of water rights, drought management, and implementation of water conservation 
measures. The Salmon-Washougal and Lewis Watershed Management Plan also recommends 
implementation of channel and off-channel habitat restoration, in-channel improvements, 
wetland restoration, floodplain reconnection, riparian preservation and restoration. Some 
stormwater infiltration projects may also help promote groundwater recharge.  

Funding for streamflow restoration  

Currently, Department of Ecology has streamflow restoration competitive grants available for 
water rights acquisition, altered water management or infrastructure, environmental 
monitoring, water storage and managed aquifer recharge projects, and watershed function, 
riparian, and fish habitat improvements. The long-term goal is to implement projects that 
achieve a net ecological benefit for streamflow, where the quantity of streamflow restored to 
the river is greater than the water withdrawn. The following information provides more detail 
on BMPs for streamflow restoration and increasing the quantity of water available in the 
ǿŀǘŜǊǎƘŜŘΦ ¢ƘŜǎŜ ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ŜƭƛƎƛōƭŜ ŦƻǊ ŦǳƴŘƛƴƎ ǘƘǊƻǳƎƘ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ŎƻƭƻƎȅΩǎ 
Streamflow Restoration Competitive Grant Program.   

¶ Water rights acquisition:  This activity involves purchasing a water right and 
permanently conveying it to Ecology to be held and managed in the Trust Water Rights 
tǊƻƎǊŀƳΦ  9ŎƻƭƻƎȅΩǎ ¢Ǌǳǎǘ ²ŀǘŜǊ wƛƎƘǘǎ ǇǊƻƎǊŀƳ ŀƭƭƻǿǎ ǿŀǘŜǊ ǊƛƎƘǘǎ ǘƻ ōŜ ƘŜƭŘ ŦƻǊ ŦǳǘǳǊŜ 
use without risk of forever relinquishing the right. They are held in trust to contribute to 
streamflow and groundwater recharge. The program allows flexibility to establish water 
right banks, and to temporarily hold rights until future use.  

¶ Water storage : These projects involve capturing water when it is available during high 
flow-periods and releasing water when it is needed. Examples include active surface 
storage, managed aquifer recharge, and cisterns.  

¶ Altered water management or infrastructure improvement:  These projects 
change how and when water is diverted, withdrawn, or conveyed. Examples include 
conservation and efficiency projects such as diversion modifications, ditch 
improvements, sprinkler conversion, and other irrigation efficiencies, including 
streamflow retiming, and source switches.  

¶ Watershed function, riparian, and fish h abitat improvement:  These projects 
include in-channel habitat improvements such as streambank restoration, gravel and 
woody structure augmentation, and channel re-meandering. Riparian restoration, land 
acquisition, levee and floodplain modification, large wood placement, fish passage 
improvements, and beaver dam analogs or beaver introduction are also beneficial to 
streamflow. 

¶ Environmental monitoring: These projects may include stream gaging and 
groundwater monitoring to assess streamflow. 
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Completing a study to confirm and verify water rights and water use in the EFLR may be 
necessary, as significant development has occurred in the watershed since the Watershed 
Management Plan was complete in 2006 and instream flow rules were adopted in 2008. 
Additionally, an effort to investigate and identify unauthorized water withdrawals should be 
implemented in the watershed to educate landowners on water rights and withdrawal 
requirements. Outreach and education to landowners may be necessary to help landowners 
understand their water rights, and to implement water conservation measures, restoration 
activities, and irrigation efficiencies.  

Paradise Point Water Supply  

Clark Public Utilities (CPU) is the primary regional supplier of drinking water in Clark County. As 
of 2020, there are three major water withdrawal points for Clark County water supply. One of 
these locations is located at Paradise Point, in the lower EFLR Watershed. CPU has water rights 
to withdrawal water from Paradise Point. As of 2016, the public supply reservation in the EFLR 
allocated for Clark Public Utilities was 0 percent used, and the infrastructure to utilize this 
water source is still being constructed. Water allocations for domestic wells and small systems 
were 13 percent used. The Paradise Point water supply source is more sustainable compared to 
private wells in the middle and upper watershed, due to tidal influence from the Lower 
Columbia, which has the ability to help replenish the water supply.  By developing and 
providing the Paradise Point water supply source, the goal is to help take pressure off 
additional water wells located in the Middle EFLR located in the middle watershed. The 
Paradise Point regional water source has been under construction for many years, with the goal 
to extend water service out to homes in the Middle and Upper EFLR watershed. This project is 
expected to return an estimated 3.1 cfs of water back to the EFLR by taking pressure off 
withdrawals in the middle watershed. Completing construction of the Paradise Point regional 
water source is a priority for streamflow restoration in the EFLR. Additionally, CPU has 
expressed interest in extending water service to the Village of Yacolt to help address water 
quality concerns associated with local groundwater, and to eliminate additional water 
withdrawal from the aquifer supplying base flow to the EFLR watershed. Additional 
opportunities to provide public water supply to homes with domestic wells should be explored 
in the watershed to benefit streamflow.  

Streamflow enforcement 

¢ƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ŎƻƭƻƎȅΩǎ ²ŀǘŜǊ wŜǎƻǳǊŎŜǎ 5ŜǇŀǊǘƳŜƴǘ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŀǎǎƛǎǘƛƴƎ ǘƘŜ 
public with complying with requirements related to their water rights and stipulations outlined 
in the Lewis Watershed Management Plan. The goal is to achieve voluntary compliance for local 
water use by providing education technical assistance to landowners and organizations with 
water rights. If education and technical assistance do not achieve compliance, Ecology has the 
authority to issue a notice of violation. Instream flow rules established through WAC 173-527 
provide regulatory authority for enforcement related to water consumption and streamflow in 
the watershed 
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Streamflow restoration implementation 

To achieve clean water in the EFLR, meet WQS, and support aquatic life uses, it is necessary to 
implement streamflow restoration projects that go beyond tree planting and shade to address 
low instream flows, restore streamflow, and improve stream temperatures. The following 
implementation tables outline goals and actions for streamflow restoration in the EFLR 
watershed. The long-term vision is to achieve and sustain instream flow conditions that support 
aquatic life, water quality, and salmon recovery goals in the EFLR watershed. 

Table 67. Streamflow restoration implementation goals  

  Implementation Goals 

¶ Achieve and sustain instream flow conditions that support aquatic life, water quality, 
and salmon recovery goals in the EFLR watershed.  

¶ Implement streamflow restoration activities to improve instream flow conditions in the 
EFLR watershed.  

¶ Prioritize implementation of streamflow restoration projects between river miles 4.6 to 
8, 10.1 to 13.2 and 26.9 to 29 where cold groundwater inputs enter the EFLR.   

 



Publication XX-XX-XXX  DRAFT EFLR Water Cleanup Plan (ARP) 
Page 116 August 2020  

Table 68. Streamflow restoration implementation actions.  

SF1 Geomorphology and Watershed Processes  

SF1.1 Prioritize river miles 4.6 to 8, 10.1 to 13.2 and 26.9 to 29 for streamflow restoration 
activities.  

SF1.2 Implement restoration projects in the EFLR that consider the  complex 
geomorphological challenges associated with the Ridgefield Pits, sediment 

dynamics, and the riverôs channel migration zone.  

SF1.3 Implement BMPs that will support the restoration of a sinuous and complex river 
system to increase aquatic habitat complexity. These conditions will also support 

temperature refugia by creating opportunities for surface-water groundwater 
exchange.  

SF1.4 Identify opportunities to install large wood, and implement beaver dam analogs to 
restore natural watershed processes. Implement restoration actions that increase 

large wood and result in instream logjams, to mimic and restore historical large 
wood levels. Increase implementation of projects that include more stable and larger 
wood structures that can trap and retain wood in the watershed, to restore historical 

wood conditions. 

SF1.5 Where appropriate, remove structures, artificial bank armoring, fill, or levees that 
limit rivers dynamics. 

SF1.6 Design projects for resiliency and ability to withstand fluctuations in sediment as 
restoration interventions are implemented to address historical geomorphological 

challenges.  

SF1.7 Remove and avoid adding new permanent structures that constrain floodplain or 
channel migration zone processes. 

SF1.8 Prioritize restoration of the Ridgefield Pits site, to address geomorphological 
challenges associated with this priority river reach for salmon recovery and water 

quality, and to enhance cold-water inputs, and increase riparian vegetation and 
forested areas in the middle watershed.   

SF1.9 Implement BMPs to avoid future avulsion into the Daybreak Pits, located in the 
floodplain of the EFLR.  

SF1.10 Incorporate cold-water restoration elements into the Habitat Conservation Plan for 
the Daybreak Mine. Identify opportunities for future restoration of the Daybreak Pits 

to achieve habitat quality beneficial for water quality and salmon recovery.  

SF1.11 Consider geomorphologic challenges and opportunities when restoring the rapidly 
eroding bank at Lower Daybreak Park. This portion of the watershed is providing 

sediment that will help support filling of the Ridgefield Pits and erosion on the 
streambank may help facilitate floodplain reconnection; however, the site has no 

riparian vegetation and is one of the largest shade deficits in the river.  

SF1.12 Implement restoration actions that increase connectivity of the side-channel on river-
right, just downstream from the Lower Daybreak river segment, which starts at river 

mile 8. . 

SF1.13 Consider upstream geomorphology when implementing projects near the Manley 
and Mill confluence area. Consider how restoration actions implemented between 

river miles 7 and 13 will potentially affect each other.  

SF1.14 Remove bank armoring in the Mason creek segment of the watershed. When 
implementing restoration actions at Mason Creek, consider how sediment dynamics 

caused by Ridgefield Pits may influence downstream erosion, incision, and large 
wood placement. 

SF1.15 Restore complexity of the watershed to support native plant communities, and 
reduce invasive species.  
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Table 69. Streamflow restoration implementation actions. (cont.)  

SF1 Geomorphology and Watershed Processes  

SF1.16 Implement salmon recovery priorities on Tier 1 priority streams for salmon recovery. 

SF1.17 Complete a thermal refuge assessment to identify critical cold-water refuge areas, 
off-channel habitat, and side channels for restoration.  

SF1.18                                 Acquire, preserve, and restore critical aquifer recharge areas. 

SF1.19 Supplement riparian restoration activities with wetland enhancement, floodplain 
reconnection, streambank stabilization, addition of large woody debris and beaver 

dam analogues, and the enhancement of cold-water refugia. 

SF1.20 Identify and inventory any illegal impoundments, dams, or manmade ponds. Work 
with local jurisdictions and watershed groups to assess and decommission 

manmade impoundments to implement restoration activities.  

SF1.21 Implement erosion control measures to prevent and reduce sediment loading to the 
watershed.  

SF1.22 Review effects of stormwater discharges on streamflow and habitat. Identify 
opportunities to increase infiltration, reduce stream flashiness, and restore 

streamflow. Implement stormwater BMPs to reduce stream flashiness in the 
watershed and to help promote infiltration of stormwater for streamflow benefits.  

SF1.23 Work with local jurisdictions in the EFLR to establish strong planning and 
enforcement programs that prioritize protection of critical areas that benefit water 

quality, streamflow, and salmon recovery through Critical Areas Ordinances, 
Shoreline Masterplans, and the Comprehensive Plan.  

 

SF1.24 Implement restoration projects to decrease the width to depth ratio of the river. 

SF1.25 Protect and restore headwater areas in tributaries.  

SF2 Watershed Management Planning and Local Water Use  

SF2.1 Implement recommendations from WRIA 27/28 Salmon-Washougal and Lewis River 
Management Plan through identification of funding, coordination, and monitoring of 

progress.  

SF2.2 Implement planning studies to explore alternative sources of water supply to replace 
existing sources and implement source substitutions.  

SF2.3 Consider the effects of individual domestic wells when modifying or adopting 
comprehensive plans, zoning designations, or other land use regulations.  

SF2.4 
 

Considering switching agricultural water users from surface to groundwater. 
Discourage new uses of surface water on agricultural properties. Agricultural 

landowners should work with the conservation district to implement BMPs for off-
stream watering, water conservation, and irrigation efficiencies.  

SF2.5 Consider and address effects of forest practices on stream flow. Implement the 
Forest Practices Act to protect water quality and streamflow. Monitor effectiveness 

of Forest and Fish Rules and NW Forest Plan.  

SF2 Watershed Management Planning and Local Water Use  

SF2.6 Identify floodplain restoration projects and implement where feasible. Protect 
floodplains from modifications that would impair hydrologic functions or habitat  
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Table 70. Streamflow restoration implementation actions (cont.)  

SF2 Watershed Management Planning and Local Water Use  

FF2.7 
 

Complete wetland inventories and ordinances. Assess and protect hydrologic 
functions of wetlands and consider strengthening mitigation ratios.  

SF2.8 When necessary, implement short-term drought response and water curtailment 
programs to protect stream flows  

SF2.9  When modifying or adopting comprehensive plans, zoning designations, or other 
land use regulations, consider the water balance implications of allowing extension 

of sewer service to communities formerly served by septic systems  
SF2.10 Ensure that standard procedures for engineering studies; approval of water system 

plan; water rights processing; other permitting; SEPA compliance; construction; 
operations & maintenance and implemented during development of new or 

expanded Public Water Supply.  

SF2.11 Develop maps of region's aquifers with emphasis on surface water and groundwater 
hydraulic continuity  

SF2.12 Develop water-level monitoring program for aquifers. Implement environmental 
monitoring projects, which include stream gaging and groundwater monitoring to 

assess streamflow. Maintain existing stream gages. Install new gages at selected 
locations. Establish target flow monitoring and management program  

SF2.13 Continue to restrict issuance of new water rights in the EFLR.  

SF2.14 Complete surveys to identify unauthorized water users and take enforcement 
actions.  

SF2.15 Implement Water rights acquisition projects, which involve purchasing a water right 
and permanently conveying it to Ecology to be held and managed in the Trust Water 

Rights Program. Purchase or lease of water rights from willing sellers, for State 
Trust program. When possible, retire water rights to restore streamflow to the 

watershed.   

SF2.16 Implement water storage projects, which involve capturing water when it is available 
during high flow-periods and release water when it is needed. Examples include 

active surface storage, managed aquifer recharge, and cisterns. 

SF2.17 Implement altered water management or infrastructure improvement projects which 
change how and when water is diverted, withdrawn, or conveyed. Examples include 

conservation and efficiency projects such as diversion modifications, ditch 
improvements, sprinkler conversion and other irrigation efficiencies, including 

streamflow retiming and source switches.  

SF2.18 Implement watershed function, riparian, and fish habitat improvement projects. 
These projects include in-channel habitat improvements such as streambank 

restoration, gravel and woody structure augmentation, and channel re-meandering. 
Riparian restoration, land acquisition, levee and floodplain modification, large wood 

placement, fish passage improvements, and beaver dam analogs or beaver 
introduction are also beneficial to streamflow.  

SF2.19 Track and analyze water levels over time in the Sand and Gravel Aquifer, which is 
the main water source for the EFLR. Determine where the river is directly connected 

with the Sand and Gravel Aquifer to help clarify where the river is gaining 
groundwater.  
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Table 71. Streamflow restoration implementation actions (cont.)  
 

SF2 Watershed Management Planning and Local Water Use  

SF2.20 Utilize information about the effects of current and future water withdrawals when 
making water rights decisions in the basin 

. 

SF2.21 Complete the development of the Paradise Point water supply, and retire water 
supply uses in the middle watershed to restore vital streamflow to the watershed. 

Where appropriate and feasible, connect private well owners to public water supply.  

SF3 Public Education and Outreach  

SF3.1 Build the capacity of local organizations to conduct more private landowner outreach 
to provide technical assistance related to water rights, irrigation, and best practices 

for water conservation. 

SF3.2 Increase outreach and education on BMPs for wellhead protection to prevent 
impacts to ground water quality from land use activities.   

SF3.3 Work with private landowners to implement BMPs for water conservation and 
wellhead protection. 

 

Milestones, targets, and timelines for streamflow restoration 

Table 72. Streamflow restoration milestones, targets, and timelines. 

Streamflow restoration activities   

Identify cold-water refugia restoration opportunities by 2025.  2025 

Implement restoration projects at 100 percent of cold-water refugia areas by 
2035. 

2035 

Implement priority floodplain reconnection, wetland restoration, off-channel 
habitat improvements, bank stabilization, and other streamflow restoration 

projects by 2030. 

2030 

Restore Ridgefield Pits located between river miles 7 to 10 by 2030.  2030 

Complete assessment of unauthorized water withdrawals by 2030. 2030 

Verify and confirm water rights in basin by 2030. 2030  

Finish Paradise Point Water Supply development and water connections by 
2030. 

2030 

Update the Lower EFLR Habitat Restoration Plan by 2025.  2025 

Develop and implement education and outreach resources for water rights 
education and water conservation by 2025. 

2025 

Implement priority riparian restoration activities by 2030       2030 
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Criteria to measure streamflow restoration implementation 
progress  

An annual survey will be sent to implementing partners to track and measure implementation 
progress. Information collected from the annual survey will be used to develop an annual 
report. Every five years, an EFLR Progress Report will be published as a part of the adaptive 
management process, to track implementation progress, and update implementation actions. 
The following criteria should be utilized to measure progress on streamflow restoration in the 
EFLR. If WQS and goals outlined in this Water Cleanup Plan are not achieved by 2030, Ecology 
will work with the EPA to evaluate if a traditional TMDL is needed in the EFLR. 

Table 73. Streamflow restoration criteria to measure progress on implementation. 

Streamflow Restoration Criteria to Measure Progress 

River miles restored. 

Number of beaver dam analogs added. 

Number of pieces of large woody debris added and the total number of logs over NMFS 
qualifying size.  

Lineal feet or miles of streambank stabilization or improvement.  

Acres of floodplain and wetlands restored or reconnected.  

Acres acquired and preserved. 

CFS of streamflow restored to river.  

Number of cold-water refuges enhanced. 

Water temperature.  

Summer flows (CFS).  

Miles or feet of riprap removed and restored.  

Number of domestic wells connected to public water supply.  

Miles of side-channels restored. 

Number of water rights acquired and transferred to State Trust, and total CFS associated with 
water rights.  

Funding and partnerships for streamflow restoration  

The Department of Ecology provides funding for riparian restoration and other natural resource 
enhancement projects through the Water Quality Combined Funding Program. The Streamflow 
Restoration grant programΣ ƳŀƴŀƎŜŘ ǘƘǊƻǳƎƘ 9ŎƻƭƻƎȅΩǎ ²ŀǘŜǊ wŜǎƻǳǊŎŜǎ tǊƻƎǊŀƳΣ also helps 
support projects related to water resources management. The Recreation Conservation 
Organization Salmon Recovery Funding Board invests a significant amount of money into 
watersheds every year. [ƛǎǘŜŘ ōŜƭƻǿ ŀǊŜ 9ŎƻƭƻƎȅΩǎ ŦǳƴŘƛƴƎ ǎƻǳǊŎŜǎ ŦƻǊ {ǘǊŜŀƳŦƭƻǿ wŜǎǘƻǊŀǘƛƻƴΦ  
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Table 74. Ecology funding for streamflow restoration. 

Best Management Practice Description 

Water Quality Combined 
Funding Program 

Land Acquisition, Riparian Restoration, Wetland, and 
Floodplain Restoration, Stream Restoration and Bank 

Stabilization, Water Quality Monitoring.  

Streamflow Restoration 
Funding Program  

Water rights acquisition, Water storage, Altered water 
management or infrastructure improvement, Watershed 

function, riparian, and fish habitat improvement, 
Environmental monitoring, and Feasibility Analysis.  

 

 
LƴŦƻǊƳŀǘƛƻƴ ƻƴ .at ŎƻǎǘƛƴƎ Ŏŀƴ ōŜ ƻōǘŀƛƴŜŘ ōȅ ŎƻƴǘŀŎǘƛƴƎ 9ŎƻƭƻƎȅΩǎ ƎǊŀƴǘ ǇǊƻƧŜŎǘ ƳŀƴŀƎŜǊǎ 
and financial managers. The USDA Natural Resources Conservation Service also serves as a 
strong resource for BMP cost estimation. The Lower Columbia Fish Recovery Board and the 
Washington State Recreation and Conservation Organization (RCO) also have resources 
available to support implementation cost estimation. Clark County and Clark Public Utilities may 
also support local cost estimates. To achieve WQS in the EFLR, significant financial investment is 
needed to achieve streamflow restoration goals. More information on estimated costs to 
achieve streamflow restoration goals is outlined in Chapter 6. The following organizations are 
working to improve streamflow and salmon recovery in the watershed.  

 
Table 75. Streamflow Restoration implementation organizations and partners. 

Implementation Stakeholders 

Primary 
organizations.  

Clark County Public Works, Lower Columbia Estuary Partnership, Clark 
Public Utilities District, Columbia Land Trust, Watershed Alliance of 

Southwest Washington, Clark Conservation District, and Lower 
Columbia Fish Enhancement Group. 

 Partners  Washington State University Extension, Clark Skamania Fly Fishers, 
Washington State Conservation Commission, United State Department 
of Agriculture (USDA) Natural Resource Conservation Service (NRCS), 

USDA Farm Service Agency, Washington State Department of 
Agriculture, Friends of Trees, Friends of the East Fork, and Washington 

State Department of Ecology.  
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Chapter 4 ï Public Education and Outreach 

Introduction 

Public education and outreach efforts are a fundamental component of the East Fork Lewis 
River Water Cleanup Plan. These efforts help raise general awareness, create stewardship 
opportunities, and effect behavior change to improve water quality.  It is important to educate 
residents and visitors in the EFLR watershed, on how their individual and collective actions can 
help improve water quality. Targeted education and outreach efforts are needed to promote 
voluntary implementation of water quality BMPs. Community Based Social Marketing practices, 
which utilize demographic analysis and social sciences, can help support targeted education 
and culturally specific outreach for water quality. 

The primary public education and outreach need in the EFLR is to increase outreach to private 
landowners to encourage voluntary implementation of water quality BMPs on streamside 
properties. These outreach efforts should be targeted to three different audiences. 

1. Agricultural landowners with properties adjacent to the East Fork Lewis River and its 
tributaries. Agricultural landowners in subwatersheds where there are known bacteria 
issues are priorities for outreach. 

2. Homeowners with septic systems adjacent to the East Fork Lewis River and its 
tributaries that are past due for inspection and maintenance, or need repair. 

3. Public and private landowners with riparian properties adjacent to the highest shade 
deficits on the EFLR mainstem and tributaries. Outreach to these landowners to promote 
tree planting, riparian restoration, and streamflow restoration activities is needed.  

For bacteria related outreach, there are three priority areas to target education efforts. Brezee 
and McCormick Creeks are the top priority for bacteria reduction. Rock Creek North, Jenny, 
Riley, and Lockwood Creek are secondary priorities. Mason and Yacolt Creeks are the third 
priority for bacteria reduction. Outreach to property owners in these tributaries is needed.   

For riparian restoration and tree planting, there are different priorities in the lower, middle, 
and upper watershed. In the lower watershed (RM 0-5.7), private landowner outreach for tree 
planting and riparian restoration should be targeted to the north side of the river, as most of 
the land on the south side is publicly owned. Ln the middle watershed (RM 5.7-20.3), outreach 
to private landowners should be focused between river miles 14 and 20. In the upper 
watershed (RM 20.3 ς 32.3), outreach for riparian restoration should be targeted between river 
miles 25 and 32. Additionally, there are an estimated 20 to 30 miles of riparian restoration 
needed on EFLR tributaries. 

For streamflow restoration, outreach should be targeted to landowners who are using water 
without water rights, agricultural properties needing off-stream water BMPs or irrigation, and 
property owners with critical aquifer recharge areas between river miles 4.6 to 8, 10.1 to 13.2, 
and 26.9 to 29.   
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Public education and outreach goals   

The long-term goal for public education and outreach efforts in the EFLR is to inspire behavior 
change and voluntary adoption of BMPs for water quality. Additionally, it is important to 
achieve a mutual understanding and shared responsibility of how individual and collective 
actions, and shared investments can lead to better water quality and a better quality of life for 
people, plants, fish, and wildlife. Public education and outreach efforts that promote behavior 
change will ultimately help reduce bacteria, lower water temperatures, meet WQS, and support 
all beneficial uses in the EFLR watershed.  

This public education and outreach strategy highlights existing programs that help raise public 
awareness about water quality issues in Clark County watersheds. Some organizations have 
already made commitments to increase public education and outreach in the EFLR. Efforts to 
coordinate messaging across different outreach programs can help amplify clean water 
messaging and lead to greater outcomes for water quality. Additional goals and actions for 
public education and outreach are recommended at the end of this chapter and throughout the 
Water Cleanup Plan.  

Implementing Organizations 

Clark County Clean Water 

Clark County has a Phase I Municipal Stormwater Permit, which requires the County to develop 
and implement an educational program for water quality. The goals of this program are to raise 
general awareness, inspire stewardship, and effect behavior change to reduce or eliminate 
stormwater pollution.  

To achieve these goals, Clark County has developed a Stormwater Management Plan, which 
includes strategies for Public Involvement, Education, and Outreach. Through this plan, Clark 
County is implementing the following public education and outreach programs, which support 
Water Cleanup efforts in the EFLR.  

Canines for Clean Water  

/ƭŀǊƪ /ƻǳƴǘȅΩǎ /ŀƴƛƴŜǎ ŦƻǊ /ƭŜŀƴ ²ŀǘŜǊ ǇǊƻƎǊŀƳ ǇǊƻǾƛŘŜǎ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ŘƻƎ ƻǿƴŜǊǎ ŀōƻǳǘ 
proper management and disposal of pet waste.  According to the program, Clark County has 
over 110,000 dogs adding more than 13,000 tons of pet waste to Clark County watersheds each 
ȅŜŀǊΦ ¢ƘŜ ǇǊƻƎǊŀƳΩǎ ǿŜōǇŀƎŜ ǇǊƻǾƛŘŜǎ ŜŘǳŎŀǘƛƻƴŀƭ ƛƴŦƻǊƳŀǘƛƻƴΣ ŘƛǊŜŎǘƛƻƴǎ ŦƻǊ ǇǊƻǇŜǊƭȅ 
managing and disposing of pet waste, and a pledge for dog owners to pick up after their dogs. 
The webpage (www.cleanwaterdogs.com) also provides information for community members 
to work in their neighborhood to support pet waste pick-up.  Signs are available to place in 
yards and common pet walking areas. Canines for Clean Water educational material will be 
used in the EFLR during outreach events, and shared with the City of La Center. This program 
will also be used in future Pollution Identification and Correction (PIC) Program efforts. 
Relationships with business that provide pet waste removal services should also be formed, to 
foster new programs to remove dog waste from watersheds. Partnerships with local 

http://www.cleanwaterdogs.com/





































































































